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PREFACE. 

In  presentiDg  the  second  volume  of  this  work  to  my  brother  ento- 
mologists I  can  only  hope  that  it  will  meet  with  aa  kindly  a  reception 
as  did  the  preceding  one.  The  general  approval  with  which  the  first 
volume  was  received  by  subscribers  and  critics  could  not  fail  to  be 
exceedingly  gratifying  to  an  author,  and  the  generous  recognition  and 
appreciation  of  the  labour  involved  in  the  collection  and  collation  of 
such  a  large  amount  of  previously  published  (but  scattered)  and 
unpublished  detail  has  been  a  strong  incentive  to  deal  with  the  second 
volume  on  the  same  thorough  lines,  and  to  give  to  every  specialist 
such  material  as  is  at  present  available  on  which  to  base  his  own 
particular  branch  of  work. 

The  general  trend  of  the  criticism  of  the  first  volume  largely 
resolved  itself  into  a  regret  that  more  subjects  were  not  equally  fully 
dealt  with,  in  other  words,  that  the  book  was  not  larger  than  it  was. 
The  same  criticism  will  apply  equally  well  to  this.  We  have  no  doubt 
that  the  synonymist  will  consider  that  the  description  of  a  lar\'a  might 
well  be  condensed  into  half-a-dozen  lines,  and  the  biologist  will  urge 
that  the  synonymy  could  very  well  be  left  out ;  the  student  of  variation 
will  possibly  assert  that  the  dates  of  appearance  could  be  neglected, 
and  the  phenological  student  that  the  description  of  varieties  and 
aberrations  might  occupy  a  much  less  important  position  in  the  work. 
Such  criticisms  will  no  doubt  almost  certainly  be  offered  by  the  various 
classes  of  students.  We  suspect,  too,  that  we  shall  be  told  that  more 
species  might  have  been  dealt  with.  We  can  only  reply  that  one 
cannot  get  a  quart  into  a  pint  pot. 

It  was  our  intention  when  we  commenced  this  volume  to  give  an 
account  of,  at  least,  the  Psychioes,  the  Pterophorides,  and  the  Lach- 
NEmEB.  The  first-named  superfamily  had  quite  recently  been  over- 
hauled, and  we  suspected  that  the  study  of  our  few  British  species 
would  be  comparatively  easy,  and  a  fairly  full  account  of  them  occupy 
but  little  space.  Our  earhest  attempts  to  grapple  with  the  subject 
showed  not  only  that  there  was  very  little  accurate  information  avail- 
able about  the  British  Psychids,  but  that,  if  we  were  to  know  more 
of  the  group,  we  should  have  to  get  a  general  grip  of  the  whole  Pabe- 
arctic  Psychid  fauna.  The  published  details  of  the  life-histories  of  our 
British  species  were  evidently  largely  erroneous,  wofuUy  incomplete, 
and  worthless  for  exact  scientific  study.  Many  of  the  species  in  our 
lists  were  little  more  than  names,  and  these  wanted  clothing  with  life 
and  meaning.  The  kind  help  of  Lord  Walsingham,  Dr.  Chapman, 
Messrs.  Bacot,  Durrant,  and  Prout  was  enlisted,  and  the  life-histories 
of  several  of  our  British  and  continental  species  were  studied  in  detail 
and  the  result  is  now  before  you.  This  part  of  our  book  includes  an 
enormous  amount  of  exact  and  minute  work  done  by  these  gentlemen, 
and,  with  our  own  results,  is  largely  new.  To  Lord  Walsingham, 
Messrs.  Durrant,  Eirby,  and  Prout  we  are  especially  indebted  for  the 
Synonymy  and  much  that  is  contained  in  the  Distribution  lists ;  to 
Mr.  Bacot  and  Dr.  Chapman  for  help  in  the  description  of  eggs,  larvse, 
and  pupie.    To  a  large  number  of  entomologists  we  are  also  indebted 
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for  the  facts  from  which  our  Locality  lists,  Times  of  Appearance,  and 
details  as  to  Habit  and  Habitat  have  been  compiled ;  to  others  we  are 
indebted  for  a  generous  expenditure  of  time  in  procuring  material,  and 
for  the  loan  of  interesting  and  important  specimens.  Without  this  help 
we  need  hardly  say  much  of  the  minutiic  of  this  work  could  not  possibly 
have  been  got  together. 

It  may  also  be  urged  that  it  was  unnecessary  to  enter  so  fully  into 
historical  detail,  and  that  our  book  here  (as  well  as  in  the  synonymy 
used)  shows  within  itself  the  mode  of  evolution  of  our  work.  We 
suspect  that  this  has  its  advantages,  and  will  enable  students  to  grapple 
more  readily  with  the  difficulties  that  we  had  to  meet  as  our  work 
progressed.  The  study  of  an  obscure  and  difficult  group,  such  as  the 
Psychids  undoubtedly  form,  necessitates  a  clear  understanding  of  the 
work  already  done  before  any  advance  can  be  made,  and  one  is  obliged 
to  check  with  specimens  almost  every  fact  as  one  goes  on,  or  one  would 
find  oneself  admitting  very  dififerent  descriptions  as  of  the  same  species 
-two,  three,  and  even  mo^e  species  havin|  frequently  been  described 
under  the  same  name  by  different  authors.  Evervthing  that  we  con- 
sidered would  help  to  make  clearer  the  facts  that  had  to  be  elucidated 
has  been  discussed,  and  we  claim  to  have  given  lepidopterists  an 
amount  of  material  that  will  enable  them  to  prosecute  the  study  of 
this  group,  at  least  with  some  greater  probability  of  success  than  has 
been  possible  hitherto.  At  the  same  time  the  true  relations  of  the  various 
Psychid  groups  had  never  been  previously  thoroughly  investigated,  and 
hence,  as  our  studies  proceeded,  and  the  facts  about  the  various  species 
accumulated,  generalisations  became  possible  which  could  not  have 
been  formulated  when  the  work  was  begun.  We  can  only  hope  that 
our  account  of  these  interesting  insects  will  entice  many  lepidopterists 
to  study  them,  and  one  may  safely  prophesy  that,  with  more  workers, 
many  new  facts  relating  to  them  will  soon  be  discovered. 

What  is  true  of  the  gradual  development  of  our  own  \iews  of  this 
group  as  the  work  progressed,  is  equally  true  of  our  usage  of  the  names 
(particularly  generic  names)  that  we  have  felt  compelled  to  adopt. 
We  assumed  primarily  that  Heylaerts*  work  {Ann,  Soc,  KnU  Belg,, 
1881)  dealt  with  the  nomenclature  on  sound  lines  ;  but  we  soon  dis- 
covered as  we  went  on  that  he  had  quite  overlooked  much  of  the 
generic  nomenclature  of  his  predecessors,  and  that  many  (indeed, 
most)  of  his  new  names  fell  before  those  of  earlier  authors.  The 
catalogue  on  pp.  432-434  shows  our  final  conclusions  on  this  subject. 

It  would  be  unjust  to  the  earlier  students  of  this  superfamily  were  we 
not  to  acknowledge  our  indebtedness  to  their  pioneer  work.  Reaumur, 
Zeller,  Gu^nee,  Bruand,  Speyer,  Hofmann,  Standfuss,  and  Heylaerts 
have  been  laid  freelv  under  contribution,  often  for  quotation,  some- 
times for  criticism,  but  wo  believe  always  with  due  acknowledgment  in 
the  first  case,  and  we  trust  justly  and  with  due  cause  in  the  second. 

The  work  connected  with  the  Lochneids  has  l^een  comparatively 
straightforward.  The  difficulty  here  has  been  in  some  cases  to  separate 
the  wheat  from  the  chaff,  and  much  material  has  had  to  be  sifted  and 
much  rejected.  Many  authors  have  dealt  Tidth  the  group  incidentally, 
but  to  Aurivillius,  who  had  largely  cleared  the  way  as  to  the  synonymy, 
and  given  us  a  right  appreciation  of  the  superfamily,  our  thanks  are 
especially  due.    The  life-histories,  however,  have  had  to  be  done  de 
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novo,  and  here  again  Dr.  Chapman  and  Mr.  Bacot  have  done  yeoman 
service. 

We  have  no  doubt  that  one  of  the  greatest  objections  to  this  volume 
will  be  the  fact  that  it  leaves  off  where  it  does.  We  anticipate  that  the 
Lachneids  will  require  at  least  200  more  pages  to  complete  our  account 
of  them.  Many  details  relating  to  the  other  species  still  remain  to  be 
worked  out,  and  to  have  included  the  remaining  species  in  this  volume 
would  have  delayed  its  publication  for  at  least  four  or  five  months  and 
made  a  book  much  too  large  for  everyday  use  and  for  repeated  reference. 
It  appears  advisable  that  we  should  publish  what  has  already  been 
done  without  further  delay.  We  have  no  further  excuse  to  offer  for 
doing  so. 

There  yet  remains  the  pleasing  duty  of  thanking  our  subscribers, 
without  whose  kind  and  generous  help  this  work  could  not  be  produced. 
This  we  do  most  gratefully  and  heartily.  To  the  names  of  those  ladies 
and  gentlemen  published  in  the  first  volume,  the  following  have  to  be 
added — 


Athore,  Edwari>]^A.,*_F.E.S. 

Barton,  W.  H.    ** 

Carlyon,  T.  a. 

Cricrestbr,  Rev.  C,  M.A. 

CoLioNOK,  E.  (for  the  Soci^te  Rntonio- 

logique  de  Namur). 
Flemyko,  Rev.  W.  W. 
Fletcher,  T.B.,  R.N.,  F.E.S. 
Freeuan«  Rev.  R.,  M.A. 
Green,  J.  F.,  F.Z.8.,  F.E.S. 
Hancock,  G.  D. 
Hewett,  William 


Hopson,  M.  F. 

Lofthouse,  T.  a. 

Montoouery,  a.  M. 

Rea,  Garleton,  M.A.  (2  copies). 

Reid,  Percy  C. 

Ridley,  Pnaip  W. 

SiCH,  Alfred,  F.E.S. 

Varty,  H.  a.,  F.E.S. 

Vauohan,  J.  Williams 

Verrall,  George  H.,  F.E.S. 

Wainwrioht,  C.  J.,  F.E.S. 

Wn^LlAMS,  T.  GODDARD 


PRESS    NOTICES    OF    VOL.    I. 

"Mr.  Tutt's  first  Tolame  of  the  '  Natural  Hi$torif  of  the  BritUh  LcpiW >pt^ra '  is  someihing  mor« 
than  its  title  would  lead  us  to  expect,  and  if  other  volumes  should  succeed  it,  compiled  on  the  same 
lines,  and  with  equal  elaboration  and  attention  to  details,  we  may  expect  a  fund  of  information,  for 
colleoton  as  well  as  students,  such  as  has  never  before  been  brouffht  toother  in  so  accessible  and  con- 
venient a  form.  .  .  .  The  first  part  of  the  book  gives  ample  evidence  of  ear«fnl  thought,  of  unlimited 
industry,  and  of  some  power  of  analysis,  y«>t  there  is  much  that  we  only  partially  understand,  and  a 
ipood  deal  that  comes  under  the  category  of  *  not  proven,*  but  we  must  add  that  it  is  written  in  no 
aareflsive  spirit,  and  is  pervaded  rather  by  a  tone  of  modesty  and  seif-ellacament  worthy  of  the  tenly 
seientiflc  enquirer,  a  quality  which  adds  much  to  its  merit.  The  second  put  of  the  book  contains  a 
vast  fund  of  information.  The  conscientious  care  with  which  Mr.  Tutt  searches  out  the  histonries  of 
the  various  species,  has  provided  the  student  with  a  perfect  compendium  of  all  that  has  been  written 
on  the  subject  worth  reading,  and  much  knowledge  possessed  by  himself  and  others  hitherto  unpub- 
lished. The  full  references  and  synonymy  given  in  all  oases,  together  with  the  original  descriptions, 
leave  no  excuse  for  ignorance  or  error  in  any  future  work  undertaken  in  this  connection,  and  we  have 
no  hesitation  in  saying  that  this  is  the  first  instance  in  which  any  author  has  provided  his  readers  with 
BO  complete  and  careiul  a  snmmarv  of  evidence  to  support  the  identification  of  species  in  any  genus 
of  the  Micro-Lepidoptera.  For  this  and  for  the  careful  redescriptions  of  each  species  (including 
original  descriptions  of  two  new  to  science)  it  is  impossible  to  praise  the  author  too  highly  or  to  express 
too  strongly  the  thanks  of  those  who  study  (he  subject  which  he  has  so  amply  elucidated.  For  manv 
of  them  it  would  have  been  impossible  to  refer  to  the  works  <;^uoted,  scattered  as  they  are  through 
various  libraries,  private  and  public,  at  home  and  abroad,  and,  in  any  case,  the  expanses  incurred  in 
so  doing  would  have  been  greater  than  the  moderate  sum  necessary  to  provide  them  with  more  than 
one  copy  of  Mr.  Tutt's  excellent  book.**— (RL  Hon.)  Lord  Walhinuhax,  m  The  BmtomologUt*»  Monthly 
Moifotine.    July,  1899. 

**  This  ir  a  closely-printed  octavo  book  of  606  pages,  in  which  the  author  shows  himself  to  be,  at  least, 
a  master  in  the  arts  of  compilation  and  condensation.  It  is  divided  into  two  parts,  the  first  of  which, 
devoted  to  introductory  matter,  occupies  113  pages,  and  contains  nine  chapters.  These  deal  with  the 
origin  of  the  Lepidoptera,  the  ovum,  embryology,  parthenogenesis  or  agamocenesis,  external  and 
internal  structure  of  the  larva,  variation  in  the  imagines,  protective  coloration  and  defensive  structures 
of  Lepidopterous  larvw,  and  lastly,  the  classification  of  Ijepidoptera.  Upon  all  these  subjects  we  find  a 
great  mass  of  information,  collected  from  everv  conceivable  Hource,  and  presented  in  such  a  concise 
manner  as  to  save  the  student  a  vast  amount  of  time  and  trouble  in  searching  for  any  particular  fact. 
.  .  .  The  second  part  of  the  volume,  containing  (exclusive  of  index),  484  pages,  deals  with  the  super- 
families  Micropterygides,  Nepticulides,  Cochtidides,  Anthrocerides,  so  that  on  an  average  five-and-a-half 
pages  are  devoted  to  each  species.  .  .  .  Each  species  is  treated  of  under  the  following  plan :  first  a  full 
fist  of  synonyms  and  bibliographical  references,  then  an  exact  copy  of  the  original  description,  this  last  a 
good  idea,  and  an  extremely  useful  feature  of  the  book.  Following  thi9  comes  a  description  of  the  imago, 
then  particulars  as  to  variation,  egglajring,  description  of  eggs,  habits  of  larva,  description  of  larva, 
pupa  and  cocoon,  method  of  dehiscence,  food-planta,  parasites,  Ac,  Extremely  full  details  are  given  as 
to  localities,  time  of  appearance,  and  distribution  outside  the  British  Isles,  and  the  trouble  expended 
in  the  preparation  of  this  portion  of  the  work  must  have  been  enormous.  It  strikes  us,  indeed,  that 
there  cannot  surely  be  much  omitted  from  this  important  work  for  the  future  investigator  to  turn  his 
attention  to,  so  fully  does  the  author  enter  into  the  subject  We  cordially  congratulate  Mr.  Tutt  upon 
tiie  successful  issue  of  this  first  volume,  and  trust  that  he  will  be  enoouraged  to  proceed  rapidlv  with 
the  succeeding  parts.  If  to  the  mere  collector  it  may  appear  at  first  sight  the  driest  work  on  British 
Ijepidoptera  mat  has  yet  appeared,  it  must,  on  the  other  hand,  prove  to  the  serious  worker  aa 
invaluable  companion."— Tk«  AnnaU  of  Seottith  NatHral  HUtory.    July,  1809. 

**  In  Ihi^  excellent  work  of  600  pages,  the  first  twelve  chapters  are  devoted  to  the  origin  of  the 
Lepidoptera;  the  ovum  or  egg,\  the  embrrology  of  a  lepidopterous  larva;  parthenogenesis;  external 
ana  internal  structure  of  a  lepidopterous  larva;  variation  of  the  imagines;  protective  coloration  and 
defensive  structures  of  larvae ;  classification  of  the  Lepidoptera,  with  a  plate  on  which  is  nven  a 
phylogenetic  tree,  'Uustrating  the  development  of  the  Lepidoptera  from  a  hypothetical  base.  Part  II. 
u  devoted  to  the  Sphtngo-Mlcropterygid  stirps— the  Micropteryeldes,  the  Nepticulides,  the  €k>chlidides, 
and  the  Anthrocerides.  This  first  volume  on  the  British  Lepidoptera  is  a  model  in  its  way,  and  gives 
promise  that  when  the  entire  work  is  completed  little  will  be  left  to  be  desired.  The  subjects  in  the 
first  part  are  dealt  with  very  fully,  and  it  would  almost  appear  that  every  writer  of  importance  had  been 
ouUed  from,  yet  the  work  in  not  entirely  a  compilation,  for  the  author's  own  observations  and  conclusions 
are  everywhere  in  evidence.  The  subjects  of  the  second  part  are  even  more  exhaustively  treated  than 
those  in  the  first,  which  is  very  proper  in  a  book  of  this  character.  Six  pages  and  a  half  are  devoted  to 
the  first  insect  dealt  with,  Mieropieryx  ealtheUa,  L.,  under  the  headings:  Synonymy,  original  description, 
imago,  sexual  dimorphism,  variation,  comparison  with  other  species,  egg-laying,  ovum,  habits  of  larva, 
larva,  cocoon,  pupa,  food-plant,  habitat,  time  of  appearance,  localities  and  distribution.  It  is  rather 
diacouraKing  to  the  student  of  North  American  Micros  to  see  how  full  and  complete  a  history  is  given 
of  thesemsects  in  England,  while  our  knowledge  of  the  species  in  this  country  stands,  in  comps^son 
with  what  remains  to  he  learned,  like  small  and  remote  oases  in  the  great  desert.  It  is  impossible  to 
do  Justice  to  a  work  of  this  character  in  the  short  space  that  can  be  allowed,  but  no  worker  on  the 
Lepidoptera  should  be  without  it.'*-  Profussok  Fernald,  PhD.,  F.E.S.,  Tht  Canadian  EnUmoloffUt, 
June,  1899. 

**In  comprehensiveness  and  fulness  of  detail  on  all  points  of  interest  to  the  bioiogist|  the  systematist, 
and  the  collector,  this  volume  is,  as  regards  the  particular  subjects  treated,  without  a  rival.  The  whole 
subject  is  treated  with  wideness  and  appreciativeness  of  view.  One  of  the  chief  merits  of  the  book  is 
the  fulness  with  which  it  sets  forth  the  views  of  other  authorities,  and  the  reasons  for  the  choice  which 
it  is  necessary  to  make  between  them  and  the  views,  in  many  cases  original,  of  the  author.  .  .  There 
are  so  many  public  libraries,  Institutions,  Ac,  in  England,  in  America,  on  the  European  continent,  and 
elsewhere,  to  which  the  possession  of  this  work  will  be  so  absolutely  indispensable,  that  it  may  be 
hoped  that  the  demand  will  justify  the  great  expenditure  of  labour  and  time  that  has  been  made  upon 
it.  It  should  be  in  every  reference  library  in  the  provinces  professing  to  be  of  a  comprehensive 
cbaraeter.'*->F.  Mebbuield,  F.E.S.,  in  The  EntomoloifUL     April,  1899. 
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• 

"The  present  volame  covers  a  somewhat,  I  might  almost  say  a  qoite,  unocenpied  field.    In  the 
opening  chapters  the  aathor  incorporates  in  a  series  of  special  essays  the  leading  facts  that  have  been 

Eablished  dnrine  the  past  20  or  80  years  by  Dyar,  Scudaer,  Poulton,  Dixey,  Speyer,  Walter,  Packurd, 
[ampson,  and  a  host  of  others.  Many  of  these  chapters  are  very  full,  and  not  only  have  we  here  a 
great  gathering  of  facts  from  various  sources,  but  they  are  treated  and  marshalled  by  the  author  with 
much  philosophical  insight  and  with  the  addition  of  new  material  of  his  own  and  obviously  very  fre- 
quently a  vermcation  by  actual  observation  of  the  facts  quoted  from  other  authorities.  .  .  .  The  great 
value  of  the  dassiflcatory  part  of  the  work  is  that  it  brings  together  in  readable  form  a  mass  of  infor- 
mation  only  to  be  got  from  a  multitude  of  different  sources,  and  the  same  feature  marks  equally  the 
rest  of  the  work  d^ing  with  families  and  species.  .  .  .  The  most  valuable  and  original  division  of  the 
second  portion  of  the  work  is  the  section  on  the  Anthroceras.  .  .  .  This  is  a  very  full  discussion  of  our 
British  representatives  and  the  allied  Continental  species  and  varieties,  a  subject  of  which  Mr.  Tutt 
has  made  a  special  study  and  amounts  to  an  exhaustive  monograph  of  the  sroup.  .  .  .  The  account  of 
the  Nepticulae  is  also  of  great  value,  as  it  incorporates  much  material  which  is  referred  for  authority  to 
Fletcher  and  Wood  which  there  is  much  reason  to  believe  would  have  largely  escaped  publication  had 
not  the  author  induced  these  authorities  to  assist  him.  .  .  .  There  can  be  no  doubt  the  work  marks  an 
important  step  forward  in  the  treatment  of  British  Ijcpidoptera,  recognising  more  fully  than  any 
previous  treatise  that  a  complete  study  of  all  the  stages  of  the  insects,  not  only  structurally  out  physio- 
logically, in  their  habits,  changes,  variations,  distributions,  &c.,  is  now  essential  to  further  progress.  The 
KToupe  selected  for  treatment  lend  themselves  especially  to  this  demonstration.  .  .  .  The  work  is  pro- 
duced in  a  very  satisfactory  form.  I  have  no  doubt  that  its  merits  will  secure  it  a  reception  that  will 
induce  the  author  to  proceed  with  the  remaining  volumes."— Dr.  T.  A.  Chapman,  in  Tlu  Entomoloaitt, 
March,  1890. 

**  On  the  Lepidoptera  Mr.  Tutt  is  an  acknowledged  authority,  and  this  first  instalment  of  his  vast 
projected  work  on  the  L>epidoptera  of  Great  Britain  must  assuredly  add  to  his  reputation  .  .  .  The 
volume  consists  of  near  upon  600  pages  of  closely  printed  matter  .  .  .  written  with  great  clearness,  and 
it  is  perhaps  unnecessary  to  say  that  a  work  such  as  this  is  not  light  reading,  and  is  not  intend^  for 
beginners  or  mere  dilettanti,  but  for  serious  students.  On  all  general  matters  Mr.  Tutt  summarises 
with  admirable  perspicuousness  the  latest  and  most  authoritative  views,  supplemented  by  the  results  of 
his  own  investigations  and  discrimination  .  .  .  It  is  a  mine  of  suggestive  information  for  the  scientific 
student  and  of  ascertained  facts  for  the  field  naturalist.  No  work  upon  this  immense,  this  exhausUess 
subject  can,  of  course,  approach  finality,  but  it  is  a  real  and  great  service  to  every  entomologist  to  have 
brought  together  from  innumerable  sources  the  latest  results  of  entomol(^cal  investigation,  and  at  the 
same  time  elaborate,  well-authenticated  lists,  which  tell  him  when  and  where  each  species  may  be 
looked  for.  This  is  what  Mr.  Tutt's  present  volume  has  done,  and  what  renders  it  an  indispensable 
addition  to  our  entomological  libraries.  We  very  sincerely  hope  that  the  encouragement  wnich  the 
author  has  received,  and  which  has  enabled  him  to  bring  this  first  volume  out,  will  be  continued  to  him 
and  will  increase.  Of  the  continuance  of  his  own  energy  and  capacity  we  have  no  doubt,  but  the  work 
still  lying  before  him,  if  his  treatise  is  to  be  completed  with  the  thoroughness  of  this  first  instalment,  is 
formidable  enough ;  and  it  remains  for  all  those  who  arc  seriously  interested  in  the  science  of  ento- 
mology to  see  to  it  that  he  does  not  fail  through  lack  of  sympathy  and  help."— Belw\-n  Iuage,  M.A., 
F.E.8.,  in  the  Phofnix,  April  28th,  1809. 

*'  To  the  superficial  mind  it  might  appear  that  there  was  already  a  sufflcicney  of  works  on  British 
batterfliea  and  moths ;  and  yet  many  of  those  which  have  recently  appeared  treat  of  the  subject  from 
an  enlarged  standpoint,  and  cannot  be  denounced  an  superfluous.  Among  these  we  have  met  with  none, 
not  even  Mr.  Barrett's,  which  approaches  the  work  which  Mr.  Tutt  has  undertaken,  for  comprehensive- 
ness and  richness  of  detail.  The  amount  of  matter,  too,  which  it  contains  is  enormous,  for  it  is  so  closely 
printed,  and  small  type  is  so  freely  used,  that  every  page  probably  contains  on  an  average  from  two  to  four 
times  the  amount  of  matter  which  might  reasonably  be  expected  to  occupy  a  page  of  similar  dimen- 
sions. The  first  part  of  the  book  may  be  regarded  as  introductory,  and  contains  chapters  on  the  origin 
of  the  Lepidoptera;  the  ova,  embryology,  and  parthenogenesis;  external  and  internal  structure  of 
larvae ;  variation  of  imagines,  protective  coloration,  and  defensive  structures  of  larvie,  and  classifica- 
tion. The  phylogenetic  tree  illustrating  the  last  section  is  extremely  complicated,  and  will  be  found 
worth  study,  as  graphically  illustrating  the  author's  views  on  ihc  relation  of  the  various  groups  of 
Lepidoptera.  It  is  not  possible  to  speak  of  this  portion  of  the  book  in  detail.  British  and  foreign 
authors  are  freely  quoted,  but  larve  portions  are  founded  on  the  direct  observations  of  the  author  him- 
self, or  cast  into  a  form  related  by  his  extensive  knowledge  of  the  subject.  The  second  part  of  the 
volume  contains  the  life-histories  of  a  portion  of  the  '  Sphingo-Micropterygid  stirps,'  working  from  the 
more  generalized  to  the  more  specituized  superfamilies,  according  to  the  system  selected  by  the 
author.  Only  four  superiamilies  are  discussed  in  the  first  volume— the  Micropterygides,  the  Nepticu- 
lides,  the  Cochlidides,  (or  Eucleides),  and  the  Authrocerides— comprising  about  100  species,  giving  an 
average  of  three  or  four  pages  to  each  species.  In  many  cases,  however,  this  limit  is  far  exceeded,  the 
noUee  oi  Anthroceraftlipcndulae  alone  filling  twenty-five  pages,  under  the  various  heads  of  synonymy, 
original  description,  imago,  sexual  dimorphism,  variation  (with  notices  of  varieties  from  a  to  ^),  ovum, 
larva,  variation  of  larva,  cocoon,  pupa,  dehiscence,  food-plants,  parasites,  habits  and  habitat,  time  of 
appearance,  localities,  and  distribution.  One  commendable  practice  of  the  author's  is  to  reprint  the 
original  description,  whether  short  or  long.  In  the  ease  of  jl..rf/jjt>f  m/i(W,  aLinnean  species,  it  happens 
to  be  barely  two  lines  long ;  but  in  the  case  of  some  of  the  S'epticular  it  runs  to  nearly  a  page.  The 
relationships  between  foreign  and  British  genera  and  species  are  likewise  freely  discussed.  We  have 
said  enough  to  show  the  enormous  compendium  of  information  which  Mr.  Tutt  has  brought  together 
from  all  sources,  published  and  unpuulished,  msking  his  book  a  regular  cyclonaHlia  on  almost  all 
subjects  connected  directly  or  indirectly  with  British  Lepidoptera.  We  hojic  that  the  author  may 
receive  some  little  return  for  the  unavoidable  amount  of  weary  drnilgcry  (to  say  nothing  of  tlie  time 
spent  in  really  interesting  work)  that  he  must  have  devoted  to  his  self-imposetf  task,  in  the  grateful 
recognition  of  his  labours  by  his  fellow  entomologists."— .4 nMnb  and  Magazine  of  Natural  HUtonj. 
September,  1899. 
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CHAPTER   I. 

METAMOKPHOHIS      IN      LEPIDOPTERA. 

It  is  impossible  to  deal  with  the  pupal  stage  of  Lepidoptera  (at 
any  rate  so  far  as  relates  to  the  internal  condition  of  the  pupa)  without 
first  obtaining  some  idea  of  the  nature  of  metamorphosis,  the  essential 
features  of  which,  in  insects,  appear  to  be  the  separation  of  the  periods 
of  growth  and  development,  and  the  limitation  of  the  reproductive 
processes  to  a  comparatively  short  time  at  the  end  of  the  individual 
existence. 

Although  it  is  not  our  intention  to  enter  into  a  consideration  of 
the  general  question  of  metamorphosis  in  insects,  one  or  two  points 
may  claim  our  attention.  We  may  look  upon  the  embryonic  life  of  an 
insect  as  its  life  within  the  ovum,  or  we  may  consider  it  as  including 
the  whole  of  that  period  of  existence  extending  from  the  beginning  of 
yelk  segmentation  to  the  acquisition  of  the  mature  form.  In  some 
insects  most  of  these  changes  take  place  in  the  egg  stage,  in  others  a 
great  many  modifications  take  place  afterwards,  t.^.,  in  the  larval  and 
pupal  stages.  Our  ordinary  idea  of  embryonic  life,  being  based  largely 
on  the  conditions  existing  in  placental  mammalia,  is  slightly  different 
from  either  of  these.  The  embryonic  stage  may,  in  this  sense,  be 
defined  as  lasting  until  a  stage  is  reached  which  is  like  that  attained 
at  maturity,  except  in  size  and  capacity  for  reproduction. 

The  primitive  Thysanurid  insect  is  a  hexapod  and  ceases  embryonic 
life  when  it  quits  the  egg,  having,  by  this  time,  except  in  size  and 
maturity,  acquired  its  adult  form  ;  it  moults  as  it  increases  in  size,  but 
does  not  change  its  appearance.  The  Orthopteran,  which  is  also  more 
or  less  a  prunitive  form,  has  almost  acquired  its  adult  appearance  on 
leaving  the  eg^  ;  it  moults  a  certain  number  of  times,  and  at  the  last 
moult  acquires  wings.  By  this  further  piece  of  evolution  the  previous 
stages  may  be  termed  embryonic.  In  this  respect  the  young  Orthop- 
teran is  as  much  an  embryo  as  the  lepidopterous  larva. 

The  lepidopterous  larva  has  been  evolved  from,  and  represents  the 
active  (quasi-adult)  larva  of  Orthoptera,  and  is,  in  a  sense,  its  direct 
descendant.  Its  vermiform  aspect  has  been  acquired  by  change  from 
the  active  hexapod  state  (still  represented  by  the  Orthopteran  nymph), 
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and  must  not  be  considered  as  a  persistence,  after  hatching,  of  the 
vermifonn  embrj^onic  stage  that  all  insects  pass  in  the  egg. 

Thus,  Tliifsannra  is  hexapod  and  active  all  through  its  life  after 
hatching  from  the  eggj  moulting  and  increasing  in  size,  but  without 
any  change  of  form.  The  Orthoptera  are  hexapod  and  active  all 
through  life,  after  hatching  from  the  eggy  moulting  and  increasing  in 
size,  and  becoming  winged  at  the  final  ecdysis.  The  true  nature  of 
this  view  of  metamorphosis  is  well  illustrated  by  Mdoi'  and  its  allies, 
which  are  hexapod  and  active  when  hatched,  become  vermiform  and 
more  or  less  apod  at  the  later  moults,  reassuming  legs  and  becoming 
winged  at  the  last  ecdysis.  The  Lepidoptera  hatch  with  ill-developed 
true  legs  and  with  special  appendages  (prolegs)  for  progression, 
increase  in  size,  and  moult  during  the  larval  stage,  having  the  true 
legs  developed  in  the  pupal  stage,  and  becoming  winged  and  fully 
hexapod  in  the  imaginal  stage.  It  may  be  assumed,  therefore,  that 
the  lepidopterous  pupa  represents  the  most  ancestral  form  of  the 
Lepidoptera,  and  that  the  scale-winged  imago  and  the  vermiform  larva 
are  both  special  forms  evolved  owing  to  the  exigencies  of  environment 
from  an  ancestral  active  form  with  many  of  the  characters  now  only  to 
be  observed  in  the  pupal  stage,  and  this  notwithstanding  the  quiescent 
condition  of  the  lepidopterous  pupa.  When,  therefore,  a  larva  is 
referred  to  as  being  embryonic,  it  must  not  in  any  way  be  considered 
that  the  stages  through  which  it  passes  are  a  reversion  to  previous 
vermiform  stages  that  are  passed  in  the  ovum,  nor  as  a  more  or  less 
direct  continuation  of  these,  but  simply  as  being  a  series  of  specialised 
changes  that  have  become  necessary  to  the  success  of  the  order  and 
that  lead  up  finally  to  the  assumption  of  the  adult  form. 

We  have  already  seen  (vol.  i.,  ch.  iii.,  pp.  16-23)  that  the  lepi- 
dopterous embryo  in  the  egg  rapidly  passes  through  a  number  of 
remarkable  changes  of  form,  and  have  hinted  in  the  succeeding 
chapters,  that  the  larva,  after  hatching,  undergoes  equally  great 
and  important  modifications  at  each  ecdysis  in  adaptation  to  the 
difterent  modes  of  life  adopted  by  the  various  species ;  but  besides 
these  external  changes  in  the  form,  structure,  and  general  appearance 
of  the  insect,  there  are  other  equally  important  changes  occurring 
simultaneously,  riz,y  a  change  of  the  internal  organs,  and  a  change  in 
the  physiological  processes.  It  has  already  been  hinted  by  Meldola, 
and  others,  that  the  last  factor  is,  possibly,  the  most  important,  and 
that  the  change  in  external  form  is  often  only  the  outward  manifesta- 
tion of  changed  or  modified  physiological  processes,  and  although,  in 
general,  enquiries  ns  to  development  have  been  largely  directed  to  the 
larval,  pupal,  and  imaginal  stages,  it  is  well  known  (r?Wr,  vol.  i.,  p.  51) 
that  insects  leave  the  egg  in  difiering  stages  of  development  (even 
within  the  limits  of  the  same  family),  and  many  distinctions  observed 
in  subsequent  stages  of  metamorphosis  may  be  the  result  of  differences 
in  embryonic  development.  Not  that  we  consider,  as  we  have  already 
pointed  out,  that  the  larval  instars  are  to  be  considered  as  continuous 
of  the  changes  occurring  in  the  eggy  but  rather  that  some  of  the  larval 
changes  may  have  been  crowded  back  as  it  were  into  the  egg  stage. 
With  this  limitation  understood,  we  may  premise  by  stating  that  the 
term  ''metamorphosis"  is  applied  to  the  changes  that  take  place 
l)etween  the  hatching  of  the  larva  from  the  eggy  and  the  period  at 
which  the  adult  imaginal  stage  is  finally  reached.     These  changes  are 
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undoubtedly  due  to  the  varying  conditions  of  the  environment  (used 
in  its  widest  sense,  nWf,  PnH'.  Soutfi  Lontl.  Knt.  Sm-ictif,  1898,  pp.  70 
ft  !<e(f.),  to  which  many  insects  are  subject,  and  to  the  fact  that  the 
holometabolic  insects  lead,  during  the  periods  of  existence  following 
the  egg  stage,  three  distinct  and  different  lives,  under  quite  dissimilar 
surroundings,  amongst  different  enemies,  and  exhibiting  entirely 
different  habits.  That  these  divergences  should  be  accompanied  by 
distinct  modifications  of  the  existent  structures  is  to  be  expected,  and 
thus  we  find  that  the  larval  organs  are  modified  in  the  pupa,  and  the 
pupal  organs  in  the  imago,  to  such  an  extent  that  their  functions  are 
often  radically  different,  yet  there  can  be  no  doubt  that  the  necessary 
change  in  function  has  brought  about  the  evident  change  in  structure, 
in  other  words,  that  modification  has  accompanied  the  different  needs 
of  the  animal. 

The  term  larva  is  strictly  applicable  to  the  stage  following  the  egg 
only  in  the  holometabolic  orders  of  insects,  although  it  is  often  popularly 
applied  to  the  corresponding  stage  of  the  heterometabolic  orders.  In 
the  older  and  more  generalised  orders  the  larval  and  pupal  stages  are 
not  differentiated,  and  the  term  "nymph"  is  now  generally  used  to 
designate  in  them  all  the  stages  of  existence  between  the  egg  and  the 
imago.  The  term  is  defined  by  Eaton  as  **  applying  to  the  young  of 
insects  which  live  an  active  life,  quitting  the  egg  at  a  tolerably 
advanced  stage  of  morphological  development,  and  having  the  mouth- 
parts  formed  after  the  same  type  of  construction  as  those  of  the  adult 
insect."  In  this  sense  the  term  is  used  by  McLachlan,  Cabot,  Calvert, 
Sharp,  Packard,  &c.  Other  entomologists,  however,  still  use  the 
term  larva  for  the  early  stages  of  the  Heterometabola,  and  restrict  the 
term  "nymph"  to  the  stadium  preceding  the  imago.  Brauer  actually 
applies  the  term  "nymph"  to  the  holoraetabolous  pupa. 

Every  insect  after  leaving  the  egg  casts  its  skin  a  number  of  times. 
Each  of  these  castings  constitutes  a  moult  or  ecdysis.  The  number  of 
moults  varies  for  different  species,  although  usually  fixed  for  the  same 
species,  except  in  those  cases  in  which  it  differs  in  the  sexes.  With- 
out entering  into  a  comparison  between  the  gradual  succession  of 
ecdyses  that  the  Orthopteran  nymph,  as  representing  the  Heterome- 
tabola, undergoes,  without  any  striking  change  of  form  until  it  reaches 
the  imaginal  condition,  and  the  succession  of  larval  changes  under- 
gone by  the  Lepidoptera,  as  representing  the  Holometabola,  before  the 
pupal  stage  is  reached  (when  a  most  remarkable  change  of  form  occurs, 
equalled  only  by  the  change  from  the  pupa  to  the  imaginal  condition)  we 
may  state  that  the  great  dift'erence  in  the  two  series  is  that  the  Lepi- 
doptera have  interposed,  between  the  penultimate  and  the  final  ecdyses, 
a  completely  quiescent  condition,  whilst  the  Orthoptera  have  no  such 
quiescent  condition,  their  only  period  of  rest  being  confined  to  a  short 
time  immediately  before  the  final  form  is  assumed,  and  apparently  of 
the  same  character  as  the  rest  previously  indulged  in  at  the  preceding 
ecdyses.  Not  that  all  those  insects  that  have  a  pupa  present  an 
absolutely  immobile  form  as  do  the  more  specialised  obtect  lepidopterous 
pupje,  for  those  of  certain  Trichoptera,  though  quiescent  at  first, 
become  active  just  before  the  final  change,  and  many  lepidopterous 
pupie- incomplete  are  capable  of  considerable  movement. 

The  intervals  between  the  ecdyses  are  called  "  stadia,"  the  first 
"stadium"  extending  from  the  hatching  period  to  the  first  moult, 


4  BRITISH  LBPIDOPTEIIA. 

whilst  the  form  and  appearance  of  the  larva  at  hatchinp^  is  known  as 
the  first  **  instar,"  that  of  the  larva  after  its  first  moult  as  the  second 
instar,  and  so  on. 

We  are  now  in  a  position  to  discuss  the  nature  of  the  larval  ecdyses. 
The  larval  skin  is  composed  of  a  cellular  layer  or  hypodermis  situated 
on  a  basement  membrane.  The  hypodermis  consists  of  chitinogenous 
cells,  and  these  excrete  a  substance  which  remains  attached  to  the 
body  and  forms  the  hard  outer  layer  of  the  larval  skin.  This  layer  of 
chitin  has  no  vitality,  it  varies  much  in  thickness  and  in  its  general 
character,  and  Krawkow  considers  it  to  be  of  a  somewhat  variable 
chemical  composition.  It  is,  however,  composed  largely  of  nitrogen 
and  carbon,  and  hence  its  formation  has  been  suggested  as  a  means  of 
getting  rid  of  a  great  deal  of  the  nitrogenous  and  carbonaceous  matter 
from  the  blood. 

The  observations  of  Trouvelot  on  Tiiea  polifphemm  show  that  the 
increase  of  size  and  the  rapidity  of  growth  in  some  phytophagous  larvae 
are  enormous.  He  states  that  the  larva  of  this  species  weighs  when 
hatched  ^^  of  a  grain,  in  10  days  it  weighs  ^  a  grain,  in  20  days  3 
grains,  in  30  days  31  grains,  in  40  days  90  grains,  in  50  days  207 
grains,  i,e.,  it  has  increased  to  4,140  times  its  original  weight.  During 
this  time  it  will  have  eaten  86,000  times  its  primitive  weight  of  food. 
Of  this  about  one  quarter  of  a  pound  becomes  excremcntitious  matter, 
207  grains  are  assimilated,  and  over  5  ounces  have  evaporated. 
Dandolo  gives  the  weight  of  the  larva  of  Bomhy.v  wart  on  hatching  as 
y^^  of  a  grain,  and  when  fully  grown  as  95  grains,  so  that  during 
this  time  the  larva  has  increased  to  9,500  times  its  original  weight,  and 
to  do  this  it  has  eaten  60,000  times  its  original  weight  of  food.  New- 
port found  that  the  lana  of  Sphin.r  liffuMri  increased  from  f}-^  of  a  grain 
on  hatching  to  nearly  125  grains  (fuUfed,  32  days  after),  an  increase  of 
9,976  times  its  original  weight ;  whilst  Lyouet  asserts  that  the  larva 
of  ( 'ns.vt.s  IvjnijK'rda  increases  between  hatching  and  maturity  72,000 
times  its  original  weight.  Newport  adds  that  those  larv®  in  which 
the  proportion  of  increase  is  the  greatest,  arc  usually  those  which 
remain  longest  in  the  pupal  stage.  This  we  very  much  doubt,  r.//., 
( 'ofisus  lif/nipt'nla  exists  for  three  years  in  the  larval,  and  little  more 
than  three  weeks  in  the  pupal,  stage.  He  asserts,  too,  that  growth  is 
most  rapid  after  the  last  moult,  and  that  a  larva  of  Sphin.r  litfitstn 
increased  from  20  grains  to  120  grains  during  its  last  stadium,  extend- 
ing over  eight  days.  The  general  principle  here  involved  we  believe 
to  be  absolutely  correct. 

We  have  quoted  the  above  at  length  simply  to  show  that  lepi- 
doptcrous  larvrt)  must  get  rid  of  a  large  amount  of  waste  material,  as 
the  result  of  the  vital  activities,  and  it  has  been  stated  by  Sharp  and 
others  that  it  is  for  the  purpose  of  getting  rid  of  certain  nitrogenous 
waste  matters  that  exuviation  takes  place.  Certainly  moulting  in- 
creases the  size  of  an  insect,  but  this  appears  to  be  only  a  factor  of 
secondary  importance,  for  the  integument  can  increase  and  stretch  to 
an  enormous  extent  even  at  the  moulting  period,  and  many  moults 
arc  made  when  increase  of  size  does  not  demand  them,  and  the 
shedding  of  the  skin  at  pupation  is  accompanied  by  a  decrease  of  size. 
Chapman,  however,  expresses  doubt  as  to  exuviation  having  for  its 
object  the  getting  rid  of  etfete  nitrogenous  matters.  He  considers  that 
the  larva  does  this  in  the  ordinary  way,  viz.,  as  uric  acid,  urates,  and 
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allie<l  compounds.  The  chitin,  he  says,  is  iiitroj^enous,  hut  it  is  not 
related  at  all  to  these,  and  is  got  rid  of  because  it  is  eiiete,  just  as  animals 
shed  their  hairs,  &c.,  and  because  it  has  served  its  purix)se  and  is  no 
longer  useful.  He  adds  that  he  "  has  no  doubt  that  chitin  is  formed 
out  of  fresh  nitrogenous  material  and  not  out  of  waste  or  effete 
material."  The  objects  of  moulting,  he  states,  are  :  (1)  Increase  of 
size.  (2)  To  get  rid  of  material  that  is  effete  as  a  cutaneous  covering, 
and  secure  a  new  and  active  one  (internally  as  well  as  externally). 
(8)  As  an  acquired  use  to  obtain  change  of  phnnage,  change  to  pupa, 
&c.  As  regards  the  effeteness  of  the  cast  skin  of  the  larva,  it  may  be 
well  to  note  here  that  many  larvje  eat  their  cast  skins,  showing  that  it 
is  a  loss  of  elaborate<l  (not  waste  or  effete)  material,  that  they  can  ill 
spare,  and  some  larvte,  <.//.,  the  Cerurids,  at  least  in  captivity,  do  badly, 
or  die,  if  deprived  of  their  cast  skins.  When  the  moulting  takes  place, 
not  only  is  the  exoskeleton  shed  but  also  the  chitinous  linings  of  all 
the  internal  organs  which  have  had  an  ectodermal  origin. 

Before  the  larva  moults  it  stops  feeding,  and  usually  (at  least  in  the  case 
of  the  exposed -feeding  lepidopterous  larvte)  spins  a  silken  pad,  into  which 
the  hooks  of  the  prolegs  are  firmly  fixe<l.  At  this  time,  the  larva  seems 
to  draw  upon  its  stored  food  (the  fat-body)  and  the  hypodemiis  secretes 
a  fresh  supply  of  chitin  beneath  the  old  cuticular  envelope.  At  the 
same  time  the  old  cells  beneath  appear  to  become  disintegrated  and  to 
produce  a  lubricating  fluid  l)etween  the  new  and  old  skins,  which 
greatly  aids  in  the  process  of  exuviation  ;  the  external  envelope  now 
dries,  becomes  wrinkled  and  much  contracted  in  length,  being  gradu- 
ally separated  from  the  new  and  very  delicate  one  beneath.  Trouvelot 
explicitly  says  that  in  IWea  jfoh/pJwm  us  the  old  skin  **  is  detached  by  a 
fluid  which  circulates  between  it  and  the  worm  (larva).'* 

Ne\s'port  describes  the  moulting  of  the  larva  of  Sjihitw  liifiustrif 
stating  that,  after  several  powerful  efforts  of  the  larva,  the  old  skin 
cracks  along  the  middle  of  the  dorsal  surface  of  the  mesothoracic  seg- 
ment, and  by  repeated  efforts  the  fissure  is  extended  into  the  prothorax 
and  mesothorax.  The  larva  then  gradually  presses  itself  through  the 
opening;  withdrawing  first  its  head  and  thoracic  legs,  and  subsequently 
the  remainder  of  its  body,  slipping  off  the  skin  from  behind  like  the 
finger  of  a  glove.  This  process,  after  the  skin  has  been  once  ruptured, 
seldom  lasts  more  than  a  few  minutes.  When  first  changed,  the  larva 
is  exceedingly  delicate,  and  its  head,  which  does  not  increase  in  size 
until  it  again  moults,  is  very  large  in  proportion  to  the  rest  of  the 
body.  Chapman  states  that  in  the  larval  moults  (larva  to  larva)  of 
Sphim-  lltfiiatrlj  the  head  remains  in  one  piece  and  rarely  remains 
attached  to  the  rest  of  the  skin.  It  contains  the  mouth-parts  of  the 
new  head  and  fluid.  This  is  probably  licked  up  by  the  lar\'a  at  the 
moult.  The  old  head  often  falls  oft*,  but  if  not,  the  larva  rubs  it 
against  its  foothold,  or  side,  until  it  does  so.  Sometimes,  in  captivity, 
owing  to  weakness  of  the  larva,  (fee,  it  does  not  rub  it  oft',  and  it 
remains  on.  If  it  does  so  until  the  new  head  hardens,  and  one  then 
removes  it,  one  finds  that  it  has  restricted  and  deformed  the  new 
mouth-parts,  especially  the  jaws,  so  that  the  larva  cannot  feed.  In  a 
larval  moult,  the  skin  usually  remains  attached  by  the  prolegs,  and  the 
larva,  as  it  were,  creeps  out  of  it.  At  the  pupal  moult,  the  larval 
skin  slowly  passes  backwards,  collecting  in  a  heap  at  the  anal 
segment. 
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Trouvelot  describes  {Amerkan  Xatifralist,  i.,  pp.  37-38)  the  exuvia- 
tion of  Telea  jwb/pJiemuSy  and  states  that  "  the  larva  ceases  to  eat  for 
a  day  before  moulting,  spins  some  silk  on  the  undersurface  of  a 
leaf,  secures  the  hooks  of  its  hind-legs  therein,  and  remains  motion- 
less. After  a  time,  through  the  transparent  skin  of  the  neck,  a  second 
head  can  be  seen,  larger  than  the  first,  belonging  to  the  larva  within. 
A  little  before  the  actual  moult  takes  place,  the  larva  holds  its  body 
erect,  grasping  the  leaf  with  the  two  pairs  of  hind-legs  only,  the  skin 
being  wrinkled  and  detached  from  the  body  by  a  fluid  which  circulates 
between  it  and  the  worm ;  two  longitudinal  bands  are  seen  on  each  side, 
produced  by  a  portion  of  the  lining  of  the  spiracles  which,  at  this 
moment,  have  been  partly  detached  ;  meanwhile  the  contractions  are 
very  energetic,  and,  by  them,  the  skin  is  pulled  off  and  pushed  towards 
the  posterior  part.  The  skin  thus  becomes  so  distended  that  it  soon 
tears  just  under  the  neck  and  then  from  the  head.  When  this  is 
accomplished  the  most  difficult  operation  is  over,  and  the  process  of 
moulting  goes  on  very  rapidly.  By  repeated  contractions  the  skin  is 
folded  towards  the  tail,  like  a  glove  when  taken  off,  and  the  lining  of 
the  spiracles  comes  out  in  long  white  filaments.  When  about  one- 
half  of  the  body  has  appeared,  the  head- shell  still  remains  like  a  cap, 
enclosing  the  jaws  ;  then  the  larva  removes  it  by  rubbing  it  on  a  leaf. 
The  larva  finally  crawls  out  of  the  skin  which  remains  attached  to  the 
silken  pad  made  for  the  purpose.  Once  out  of  its  old  skin,  the  larva 
feels  with  its  head  the  aperture  of  every  spiracle  as  well  as  the  tail, 
probably  for  the  purpose  of  removing  any  fragment  of  skin  which  may 
have  remained  in  these  delicate  organs.  Not  only  is  the  outer  skin 
cast  off  but  also  the  lining  of  the  air- tubes  and  intestines,  together 
with  all  the  masticatory  organs  and  other  appendages  of  the  head.'' 

The  mode  of  ecdysis  of  Li/onetia  dervkella  appears  to  be  somewhat 
similar  to  that  of  the  Nepticulids  {vide,  vol.  i.,  p.  174),  for  Healy  remarks 
that  on  the  skin  splitting  at  the  head,  the  larva  gradually  eats  its  way 
forward,  and  as  it  feeds  with  the  underside  of  its  body  facing  the  upper 
surface  of  its  food,  the  dark  horny  thoracic  legs,  as  they  successively 
make  their  appearance  out  of  the  old  skin,  become  very  conspicuous. 
The  head  of  the  larva  is  then  very  pale  brown  and  has  a  dark  brown 
spot  on  each  side.  At  length,  after  feeding  for  ten  hours,  the  larva 
entirely  escapes  from  its  old  skin  and  remains  motionless  for  some 
time.  *  The  same  observer  describes  {Ent.  Mo,  Ma/f,,  i.,  p.  19)  the 
moulting  of  Knocrania  unimacnlella  as  not  occupying  five  minutes.  He 
says  that  he  observed  the  old  skin  to  split  on  the  front  of  the  pro- 
thorax,  when  the  larva  pressed  its  head  against  the  side  of  its  mine, 
and  then,  by  curving  its  body  and  violently  jerking  itself  up  and  down, 
drew  its  body  out  of  the  old  skin.  .  .  .  The  head  was  thrown  oft*  in 
front  and  not  permitted  to  recede  down  the  body  as  the  old  skin  had 
done.  The  body  was  then  quite  white  and  spotless,  but  the  dorsal 
vessel  slowly  assumed  a  pale  reddish  tinge,  the  tip  of  the  mouth 
gradually  became  reddish-brown,  whilst  down  the  centre  of  its  head, 
two  parallel  pale  brown  lines  appeared  ;  the  hetid  then  became  brown, 
and  shortly  afterwards  a  dark  triangular  patch  appeared  on  each  side 
thereof.  The  larva  now  resumed  its  feeding,  the  dorsal  vessel 
(?  alimentary  canal)  became  green,  which  gave  a  greenish  tint  to  the 
whole  of  the  body. 

We  have  already  stated  that  all  those  organs  that  have  an  ecto- 
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dermal  origin  (see,  vol.  i.,  p.  19)  throw  off  their  outer  covering  at  each 
moult  as  exuviae.  Thus  the  integument,  hairs,  and  sette  are  accom- 
panied by  the  eye-facets,  the  lining  of  the  mouth,  pharynx,  mandibles 
and  the  lining  of  the  tracheal  tubes,  whilst  Newport  adds  that  ^*  the 
lining  of  the  large  intestines  is  detached  with  the  skin  of  the  posterior 
part  of  the  body,'*  and  that  **  the  lining  of  the  portion  of  the  alimen- 
tary canal  which  extends  from  the  termination  of  the  (psophagus  to  the 
insertion  of  the  so-called  biliary  vessels,  is  also  detached  and  becomes 
completely  disintegrated.'*  Packard  notes  that  in  the  larva  of  Datana, 
the  trache®  at  the  time  of  ecdysis  undergo  a  complete  histolysis,  and 
arise  (h'  mn-o  from  hypodermal  cells,  the  so-called  spiral  threads 
originating  from  elongated  peritracheal  nuclei.  This,  he  adds,  is  **  also 
undoubtedly  the  case  with  the  salivary  ducts,  which  are  strengthened 
and  rendered  elastic  by  ta^nidia  like  those  of  the  trachete.  As  the 
urinary  tubes  are  diverticula  of  the  proctodaeum,  itself  an  ectodermal 
invagination,  they  may  also,  though  not  lined  with  a  chitinous  intima, 
be  renewe<l.  With  little  doubt  the  intimaa  of  the  ducts  of  poison, 
spinning,  and  most,  if  not  all  the  other,  glands,  though  certainly  the 
dermal  glands,  are  exuviated." 

Howgate  noticed  (under  the  microscope),  whilst  observing  a  small 
immature  transparent  Geometrid  larva,  peculiar  internal  movements, 
'^  each  segment,  commencing  at  the  head,  becoming  elongated  within 
the  outer  skin,  whilst  the  next  ones  remained  in  their  former  state. 
Each  segment  in  its  turn  behaved  in  this  manner  until  the  last  was 
reached,  when  the  motion  was  reversed  and  proceeded  towards  the  head, 
when  it  was  again  reversed.  .  .  .  The  whole  proceeding  appeared 
as  if  the  larva  was  gliding  within  itself,  segment  after  segment,  the 
outer  skin  remaining  as  if  held  by  the  other  segments,  whilst  the  parti- 
cular one  in  motion  freed  itself  within.  After  remaining  motionless 
for  a  short  interval,  the  skin  near  the  head  swelled  and  burst  open  at 
the  back.  .  .  .  Presently  the  head  of  the  new  caterpiUar  came 
out,  pushing  forward  the  old  one.  .  .  .  After  a  short  struggle 
the  new  true  legs  appear,  pushing  oif  and  treading  under  foot  the  old 
ones,  then,  by  a  violent  wriggling  movement,  the  abdominal  legs  are 
extricated.  After  this  all  is  clear,  and  the  larva,  quite  exhausted,  coils 
itself  up  and  literally  pants  for  breath  "  (Satnralist,  1885,  p.  8GG). 

Chapman  notes  that  when  the  larva  of  ( 'harcurs  jmiii^s  moults,  the 
head  of  the  larva  retreats  from  the  eifete  head  to  the  prothoracic  seg- 
ment, leaving  only  the  mouth  parts  within  the  old  head.  He  says  that 
this  is  easily  observed  in  many  species  of  larvte,  but  it  struck  him  as 
being  curious  in  this  species  because  the  four  horns  or  spines  of  the  new 
head  were  not  directed  backwanls  but  laterally,  two  to  either  side, 
under  the  skin  of  the  prothoracic  segment.  The  same  observer  writes 
{Knt,  Ilccnrdy  ix.,  pp.  217-218) :  ''  In  many  Noctuid  (and  other)  larvas 
with  transparent  heads,  it  is  easily  seen  at  the  period  of  moult,  that 
the  old  head  is  not  entirely  filled  by  the  new  head,  but  that  the  old 
head  is  largely  occupied  by  fluid  which  bathes  the  new  skin  beneath  the 
old  one.  At  this  stage,  the  head  has  really  moulted,  being  chiefly 
within  the  prothorax.  This  fluid  contains  some  chitinous  matter  in 
solution,  and  the  dampness  of  the  newly-changed  larva  dries  up  into 
a  superficial  layer  of  chitinous  material.  ...  At  the  larval  moults 
of  ( '.  jasimt  (as  with  many  other  species)  the  head  is  cast  entire,  but  at 
the  pupal  moult  it  splits  up.     At  a  larval  moult  the  larva  eats  the 
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cast  skin,  except  the  head,  but  it  does  not  appear  to  specially  eat  up 
the  leaf  with  the  silken  carpet  on  which  it  has  rested,  as  our  Ccnwae 
invariably  do  when  possible." 

Miss  Golding-Bird  stated  (Entom,,  ix.,  p.  270)  that,  in  the  young 
larva  of  Stauropus  fatji^  the  process  of  moulting  lasted  about  half  an 
hour,  that  the  legs  '*  did  not  all  get  free  till  the  skin  had  been  pushed 
back  to  the  6th  segment  (?  2nd  abdominal),  and  that  then  even  the 
flattened  tail  made  its  way  out  wnth  comparative  ease."  Birchall  also 
notes  {Ent,  Mo.  Mwj,,  xiii.,  p.  282)  that  there  was  not  the  difficulty  in 
a  larva  of  Stauropus  fayi  changing  its  skin  that  he  **  had  expected 
from  its  singular  form  and  varying  diameter."  The  three  pairs  of 
legs,  he  says,  "  were  drawn  out  from  the  old  shells  precisely  after  the 
manner  of  a  crab  or  lobster,  but  with  much  greater  ease,  owing  to  the 
small  amount  of  contraction  at  the  joints,  a  few  seconds  only  being 
needed  for  the  operation.  The  new  legs  on  emergence  are  semi-trans- 
parent and  apparently  soft,  and  are  at  once  folded  up  against  the  fore- 
part of  the  larva,  which  then  rests  for  a  few  minutes,  for  the  purpose 
of  allowing  the  newly-developed  legs  to  acquire  colour  and  hardness 
by  exposure  to  the  air  ;  in  about  five  minutes  they  are  unfolded,  and 
the  work  of  extricating  the  body  proceeds  ;  the  swollen  terminal 
segments  offer  no  difficulty,  the  old  skin  seeming  to  possess  great 
elasticity." 

Buckler  considers  the  last  larval  moult  of  Stauropus  fwfi  to  be 
a  very  exhausting  operation  and  describes  {Ent,  Mo,  Matf,,  xvii.,  p.  18), 
at  length,  an  ecdysis  that  apparently  commenced  on  September  3rd, 
1879,  when  the  larva  was  noticed  as  already  having  a  double-headed 
appearance,  from  the  real  head  being  mostly  within  the  skin  of  the 
prothorax.  It  was  grasping  a  twig  with  the  four  pairs  of  ventral 
prolegs,  and  all  the  front  segments  were  stretched,  arching  backwards 
over  the  erected  broad  segments  of  the  tail,  thus  forming  a  more  or 
less  circular  position.  At  long  intervals  the  fore-part  of  the  body  was 
gently  raised  up  and  down  a  little,  sometimes  varied  with  a  kind  of 
convulsive  heave,  and  once,  after  many  hours'  stillness,  the  anterior 
legs  were  extended  laterally  to  their  utmost  stretch,  quite  rigid  for  a 
couple  of  minutes,  and  were  then  gradually  refolded.  Quite  late  at 
night  the  anal  segments  hung  down  a  little,  but  were  soon  erected 
again.  Next  morning,  and  throughout  the  day,  the  first  pair  of 
ventral  prolegs  and  the  second  pair  partly,  sometimes  wholly,  were 
withdrawn  from  the  twig,  the  hold  of  the  larva  being  sustained  then 
by  the  third  and  fourth  pairs,  which  brought  the  head  down  lower 
than  before  on  one  side  or  other  of  the  tail ;  as  night  drew  on  all  the 
anterior  legs  were  outspread  to  the  utmost.  In  early  morn  of 
September  5th  it  was  in  the  same  position  as  on  the  previous  night, 
though  about  noon  the  head  was  even  still  lower,  and  with  the  fore- 
part of  the  body  turned  away  a  little  on  one  side  from  the  tail,  and  in 
the  course  of  the  afternoon  suddenly  changed  over  to  the  opposite  side ; 
thus,  with  slight  variation  of  detail,  for  the  remainder  of  the  day  and 
evening  continued  this  wonderful  exhibition  of  power  and  endurance. 
At  10.85  p.m.  the  larva  seemed  to  be  getting  restless,  and  continued 
to  swing  itself  partly  round  on  the  twig,  still  in  the  same  circular 
posture,  and  in  a  minute  or  two  swung  back  again,  and  then  com- 
menced, gently  at  first,  writhing  backwards  and  downwards,  soon  with 
increasing    energy;    the  anterior  legs,  having    lately    been    folded 
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together,  now  be^an  to  alternately  relax  outwards  and  contract  again 
inwards  close  to  the  body,  in  what  soon  became  a  regular  recurring 
rhythmic  movement,  in  unison  with  the  hearings  of  the  breast,  until 
within  25  minutes  of  the  event  expected,  when  suddenly  most  violent 
writhings  and  rapid  twistings  ensued  for  the  space  of  two  or  three 
minutes,  and  then  the  slower  measured  movements  were  resumed  ;  the 
skin  enveloping  the  head  became  glistening,  and  throbbed  in  parts 
with  a  slight  inflation,  in  accord  with  the  general  heaving  action  of 
the  larva ;  presently  a  series  of  very  violent  struggles  occurred  with 
the  anterior  legs  extended  laterally  ;  these  efforts  proved  effectual,  for 
then,  at  11.85  p.m.,  the  expected  moment  came,  when  the  skin 
suddenly  burst  all  round  the  throat,  as  it  seemed  then  to  be,  close  to 
the  old  headpiece.  Immeditely  there  appeared  a  transverse  yawning 
rent,  exposing  the  whitish  head  and  tender  glistening  bases  of  the 
short  first  pair  of  legs,  held  back  at  the  moment  by  their  sheathings  of 
old  skin,  which  drew  quickly  from  off  them,  when  they  fell  forward  in 
their  natural  position ;  the  same  measured  heaving  to-and-fro  move- 
ment continued  with  incessant  energy  as  the  old  skin  (rapidly 
blackening)  drew  back  and  next  exposed  the  basal  joints  of  the  second  or 
longest  pair  of  legs,  whose  long  femora  were  soon  uncovered,  yet, 
before  their  tibia?  were  freed,  the  third  pair  of  legs,  being  a  little 
shorter  and  of  unequal  lengths,  were  drawn  out  from  their  sheathing 
and  slipped  forwards,  first  one,  the  shorter  of  the  two,  then  the  other  ; 
next  were  liberated  the  tibite  and  tarsi  of  the  long  second  pair,  all 
playing  immediately  after  in  unison  with  the  whole  body,  which,  now 
unbending,  sustained  its  hold  of  the  twig  by  one  ventral  proleg  only  of  the 
fourth  or  hindmost  pair,  and  while  the  old  skin  glided  back  by  degrees, 
the  other  ventral  legs  were,  in  turn,  stepping  out  as  it  were  of  their 
old  stockings ;  at  this  time  the  long  crustacean -like  legs  began 
impatiently  to  play  about  and  push  at  the  old  headpiece  as  cleverly  as 
arms  and  hands,  to  weaken  the  attachment  ami  free  the  mouthparts, 
and,  from  them,  the  old  helmet  fell  away  just  as  the  second  pair  of 
ventral  prolegs  was  uncovered.  Meanwhile  the  hinder  segments  of 
the  body  had  become  drawn  out  straight  and  narrowly  cylindrical, 
though  tapering,  the  caudal  filaments  drawn  close  together,  forming 
apparently  but  one  projecting  point,  which  now,  with  the  hinder 
portions  of  the  body,  became  elevated  almost  perpendicularly  as  the 
foreparts  with  the  head  and  anterior  legs  were  lowered,  whilst  the 
lar\'a  was  evidently  feeling  for  the  adjacent  leaf  (which  had  been  cut 
away) ;  the  third  pair  of  ventral  prolegs  were  next  uncovered,  and 
then  one  of  the  fourth  pair  .  .  .  followed  by  the  only  supporting 
proleg,  the  shrivelling  skin  then  drew  off  the  11th  (?  7th  abdominal) 
segment  .  .  .  For  two  minutes  the  larva  remained  perfectly  still, 
and  then  turned  partly  round  and  vigorously  thrust  and  pushed  with 
its  mouth  and  arm -like  legs  at  the  old  collapsed  skin  on  the  12  th  (?  Hth 
abdominal)  segment  which  soon  became  freed,  excepting  the  caudal 
filaments  hidden  within  the  retreating  skin.  The  larva  now  lay  at  full 
length,  with  hinder  segments  slightly  turned  aside,  all  the  ventral 
prolegs  sprawling,  the  anterior  (true)  legs  being  extended  forward, 
motionless,  for  14  minutes ;  it  then  vibrated  the  front  legs  a  little  and, 
slowly  turning  its  head  round,  threw  out  the  longest  pair  of  arm-like 
legs  beyond  the  head,  one  bent  partly  over  the  other  .  .  .  and 
rested  for  four  minutes  more  ;  it  then  shook  the  tail  segments,  which 
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still  remained  comparatively  narrow,  when,  suddenly  the  exuviflB  fell 
away  disclosing  the  two  perfect  filaments.  Thus,  at  12.20  a.m.,  was 
this  moult  completed,  having,  from  the  rupture  of  the  skin  to  the  final 
riddance,  occupied  one  hour  and  a  quarter." 

Stain  ton  noticed  on  September  16th,  1886,  a  batch  of  larvae  of 
Fhalera  bncejthala  already  laid  up  for  their  last  moult.  On  the  17th  a 
silken  carpet  had  been  spun,  and  they  rested  quite  immovably  through 
the  18th,  19th,  and  20th  (when,  however,  one  example  was  noticed 
throwing  its  head  from  side  to  side).  The  first  moult  took  place  on 
September  21st  soon  after  noon,  and  all  the  batch  but  one  or  two 
individuals  had  moulted  by  the  morning  of  the  22nd,  but  none  fed 
until  the  afternoon  of  that  day.  Stain  ton  notes,  concerning  the 
actual  moult,  that  **  the  gradual  retirement  of  the  old  skin  towards 
the  anus  seemed  to  be  almost  a  self-acting  motion,  to  which  the  larva 
contributed  but  little  till  the  time  came  for  extricating  the  anal 
extremity  from  the  old  skin."  He  says  that  **  the  old  heads  were 
completely  detached  from  the  other  part  of  the  skin,  and  fell  down 
separately  as  the  moulting  progressed." 

As  we  have  already  hinted,  the  formation  of  the  new  skin  beneath 
the  old  one  is  due  to  the  secretion  of  the  structureless  chitinous  layer 
by  the  cells  of  the  hypodermis,  by  the  process  of  histogenesis.  Packard 
says  that  "  these  cells  at  this  time  are  very  active,  and  the  formation 
of  the  new  layer  of  chitin  arrests  the  supply  of  nourishment  to  the  old 
skin,  so  that  it  dries,  hardens,  and,  with  the  aid  of  the  fluid  thrown  out 
at  this  time,  separates  from  the  new  chitinous  layer  secreted  by  the 
hypodermis." 

That  this  fluid  exists  between  the  two  layers  is  evident.  We  have 
seen  the  new  hairs  of  Arctia  caia  and  ApaUia  aceris  quite  moist  when 
first  set  free  from  the  old  skin.  Chapman  says  that  **the  fluid  is 
related  to  that  which  hardens  into  the  dense  pupal  case,  and  also 
hardens  in  a  less  degree  the  skin  of  the  larva."  He  supposes  that  "  it 
must  contain  some  chitin  in  a  soluble  form,  for  if  a  newly-cast  larval 
skin  be  taken,  there  is  no  difficulty  in  extending  the  shrivelled  mass  to 
its  full  length  and  dimensions,  but,  if  a  short  time  elapses,  this  chitin 
hardens  and  the  skin  cannot  be  extended  after  soaking  in  water, 
alcohol,  ammonia,  or  any  other  solvent  experimented  with." 

There  is  no  doubt  that  the  growth  of  the  setne  and  hairs  on  the 
new  cuticle  likewise  serves  to  loosen  the  overlying  skin  which  has  to  be 
exuviated. 

It  would  appear  that  there  is  no  essential  difference  between  the 
exuviation  of  the  last  larval  skin  that  sets  free  the  pupa  and  those 
preceding  it.  Gonin  states  that  during  pupation  the  outside  of  the 
pupa,  especially  the  parts  of  the  head  and  throax,  is  coated  with  a  viscid 
liquid  **  secreted  by  special  thoracic  glands."  Subsequently  it  was 
determined  that  the  fluid  was  not  secreted  by  these  special  cells  found 
on  the  thoracic  segments,  but  was  distributed  all  over  the  surface,  and 
Bugnion  considered  it  to  be  a  secretion  of  the  whole  surface  of  the 
hypodermis  when  the  cells  were  still  soft  and  not  yet  hardened  by 
contact  with  the  air. 

There  is  considerable  variation  in  the  number  of  moults  that 
lepidopterous  larvte  undergo,  and  even  in  the  number  of  moults  in  the 
same  species,  the  difference  sometimes  being  sexual,  <'.//.,  Xutolifphus 
antiqua,  in  which  the  female  larva  undergoes  a  moult  more  than  that 
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of  the  male.  Boisduval  was  one  of  the  first  authors  who  drew  attention 
to  the  variable  number  of  moults  that  some  lepidopterous  lar\'fe 
appeared  to  undergo.  He  writes  : — **Le  nombre  des  mues  varie  peu 
dans  une  meme  espece,  et  peut-etre  meme  dans  Tetat  sauvage  est-il 
toujours  constant  ?  Mais  chez  quelques  chenilles  velues  que  Ton  ^leve 
en  captivity,  il  peut-etre  augments  ou  diminu^  par  une  nourriture  plus 
ou  moins  abondante."  Edwards  has  discussed  at  length  that  the 
larvsB  of  butterflies  with  a  summer  and  a  spring  brood  vary  in 
their  moulting,  the  hybernating  winter  larvie  moulting  once  more 
than  the  summer  larvte.  He  points  out  that  '*  there  seems  to 
be  a  necessity  with  the  hybernators  of  getting  rid  of  the  rigid  skin 
in  which  the  larva  has  passed  the  winter,  at  least  in  certain  species 
— Apatura^  Liim'nitisy  &c.  He  adds  that  '*  in  these  cases,  very  little  food 
is  taken  between  the  moult  which  precedes  hybernation  and  the  one 
which  follows  it^  The  skin  shrinks,  and  has  to  be  cast  before  the 
awakened  larva  can  grow.  Those  species  (observed)  whose  larvae 
moulted  five  times  in  the  winter  brood,  required  but  four  moults 
during  the  summer.  The  larva  is,  in  lethargy,  actually  smaller  than 
before  the  next  previous  moult."  Dyar  says  (/%c//^,  iii.,  p,  IGl)  that 
the  Arctiid  larvte  have  a  great  capacity  for  spinning  out  their  life- 
histories  by  interpolated  stages  ;  he  thinks  it  is  because  so  many  of  them 
hybemate,  and  only  a  single  brood  extends  through  the  season.  The 
early  spring  moult,  before  any  feeding  takes  place,  after  hybernation, 
is  indulged  in  by  the  Anthrocerids,  and  must  apparently  be  done  in  order 
to  get  rid  of  the  effete  excretory  matter  that  the  skin  represents. 
Chapman  considers  that  "  Arctiids  are  typical  hybarnators.  Many 
of  them  have  to  half-hybernate,  having  warmth  enough  to  keep 
them  awake,  but  not  enough  food  for  growth,  but  their  tissues,  at 
least  the  cbitinous  ones  of  the  cutis,  and  also,  probably,  and  perhaps 
especially,  of  the  alimentary  canal,  become  old  and  effete,  and  require 
the  rejuvenescence  acquired  by  a  moult.  Other  smooth -skinned 
hybernators  have  similar  capabilities."  Packard  considers  that,  **  as 
a  rule,  the  greatest  number  of  moults  occurs  in  holometabolic  insects 
with  the  longest  lives,  and  that  an  excessive  number  of  ecdyses  may 
at  times  be  due  to  some  physical  cause,  such  as  lack  of  food  combined 
with  low  temperature."  He  says  that,  **  in  the  winged  insects, 
especially  Lepidoptera,  the  number  of  moults  is  dependent  on  climate ; 
insects  of  wide  distribution,  growing  faster  in  warmer  climates, 
consequently  shed  their  skins  oftener,  /'.//.,  the  same  species  may 
moult  once  oftener  in  the  Southern,  than  in  the  Northern,  States,  as  in 
the  case  of  Callasainia  promethea  which  in  West  Virginia  is  double- 
brooded."  Weniger,  by  rearing  the  larvte  of  Anthemm  wiflitta  and 
Kaciex  imperialism  whicli  when  reared  under  normal  conditions  have  six 
stadia,  found  that  when  reared  in  a  warm  moist  atmosphere  of  about 
25°C.,  they  have  but  five  stadia,  i.e.,  they  moulted  but  four  times.  In 
the  hot  and  moist  climate  of  Ceylon,  also  A,  mylitta  has  but  five  stadia 
i^Pnyche,  v.,  p.  28). 

Extust  information  as  to  the  number  of  sttidia  through  which  in- 
dividual species  pass  is  much  desiderated.  Dyar  notes  that  Phyrrarctia 
iHohella  moults  ten  times,  Kcpantlieria  Hcrihonia,  Sccpsinf  and  Apatelodes 
eight  times,  and  Seirarvtia  evhu  seven  times.  Buckler  notes  that  Nola 
(rnUmalLs  moults  nine  times,  the  other  species  of  the  genus  but  six. 
Packard  gives  Callosamia  promethea  as  moulting  three  times.      The 
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male  lai'vee  of  Xotolophus  {(>ni}/ia)  h'tirostifima  were  found  by  Riley  to 
moult  three  times,  the  female  larvae  four  times,  whilst  Dyar  notes  that 
in  X.  fjiilosa  the  male  larvap  moult  three  or  four  times,  the  female 
larvflB  always  four,  and  that  whilst  male  X,  antiqiui  larvse  have  six 
stadia  the  female  has  seven.  This  latter  observation  is  surprising  in 
the  face  of  our  experience  in  Britain  {vide,  post.). 

With  regard  to  the  variable  number  of  moults  in  Xotolophun 
antifjna,  Chapman  notes  (Knt,  Mo,  Maf/.,  xxiii,  p.  224)  that  he  has 
observed — 3-moulter  males,  4-moulter  males  and  females,  and  5- 
moulter  females.  Bearing  on  this  he  makes  the  following  important 
observations :  **  The  larvte  that  moult  three  times  always  produce 
male  moths,  those  that  moult  five  times  females,  those  that  moult  four 
times  produce  both."  *'  There  is  also  another  circumstance  that  is 
usually  associated  with  this  fact,  i.e.,  that  the  male  emerges  from  the 
pupa  a  few  days  before  the  female.  Now,  if  we  consider  only  the  4- 
moulters,  consisting  of  both  males  and  females,  this  is  not  so,  but  if 
we  associate  them  in  this  order — (1)  8-moulter  males,  4-moulter 
females,  (2)  4-moulter  males,  5-moulter  females,  we  find  that  the  usual 
rule  of  the  males  emerging  first  is  observed.  This  also  shows  more 
distinctly  that  another  rule  obtains  in  X  antujua.  It  is  one  that 
obtains  among  bees,  and  would,  I  think,  be  found  in  other  insects  if 
observation  on  the  point  were  made.  It  is  this,  that  the  male,  though 
feeding  as  larva  a  shorter  time  (being  a  smaller  insect),  remains  a 
longer  time  in  the  pupal  state  than  the  female,  apparently  requiring  a 
longer  time  to  undergo  its  full  development.  It  would  thus  appear 
that  in  X.  antiqua  the  female  moults  once  more  than  the  male,  a  cir- 
cumstance that  I  have  not  seen  noticed  as  occurring  in  any  other 
species,  and  that  further  the  moults  may  vary  by  one.'*  Riley,  as  early 
as  1868,  had  called  attention  to  the  fact  that  the  male  larva  of  the  Ameri- 
can Xotolophus  IcHcoHtit/ma  underwent  one  moult  less  than  the  female 
larva,  the  numbers  given  {loe,  cit,,  p.  274)  by  him  being  three  for  ^ 
and  four  for  ?  .  He  further  states  that  *'  there  is  a  very  general  ten- 
dency in  individuals  to  vary  from  the  normal  numl3er  of  moults  in  the 
species,"  and  adds  that  *'  whenever  there  is  much  discrepancy  in  the 
size  of  the  sexes,  the  smaller  (usually  the  male)  undergoes  a  less  num- 
ber of  moults,  and  that  the  variation  in  the  number  of  larval  moults 
(except  where,  as  in  these  cases,  it  is  sexual,  and  presumably  predeter- 
mined in  the  egg)  is  dependent  on  food- supply  rather  than  hyberna- 
tion." He  thinks  that  **  it  may  be  stated  as  a  very  general  rule  that 
moulting  is  correlated  with  rate  of  growth  and  nutrition,  those  species 
which  have  a  short  larval  existence,  generously  nourished,  exuviating 
least." 

Chapman  records  (Knt,  Mo,  Mat/,,  xxxii.,  pp.  54-»')7)  how,  on  one 
occasion,  he  practically  starved  some  larvre  of  Trijihacua  nnnes  that  had 
reached  their  last  instar,  by  giving  them  a  diet  of  Arbutus  uimio.  After 
putting  them  back  on  dock,  all  but  two  died,  but  these  undertook  an 
extra  (post-ultimate)  moult  and  then  died.  In  a  second  experiment, 
the  larvHB  were  fed  up  until  they  had  reached  the  last  instar,  and  then, 
by  a  diminished  food  supply,  they  were  kept  almost  at  a  standstill  for 
five  or  six  weeks,  when  they  were  placed  on  an  abundant  diet.  In  due 
course,  several  changed  normally  into  pupae,  others  came  to  grief, 
whilst  a  third  section  made  an  attempt  to  moult  again  ;  two  actually 
succeeded  in  doing  so,  others  did  so  partially,  whilst  the  remainder 
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died.  Those  that  moulted  or  did  so  partially  exhibited  peculiar  charac- 
teristics, such  as — the  loss  of  the  hooks  of  the  prolep^s,  a  structural 
change  in  the  true  legs,  an  alteration  of  the  maxillaB,  the  development 
of  a  short  haustellum,  and  the  two  normal  palpal  processes  much 
lengthened.  The  antennae  were  the  organs  most  altered,  the  basal 
joint  large  and  bladder-like,  whilst  the  remainder  was  from  1mm. -Smm. 
or  more  in  length,  in  one  considerably  longer,  folded  together,  as  the 
pupal  antenna  is,  within  the  larval  head.  Before  moulting  it  became 
brown  and  transversely  ribbed,  just  like  the  pupal  antenna,  but  had  a 
soft  white  terminal  joint  with  a  tenninal  bristle.  .  .  .  The  eyes 
were  more  or  less  altered.  In  nearly  all,  the  six  eye-spots  could  be 
observed,  but  the  two  upper  were  usually  smaller  or  disappearing. 
They  had  amongst  them  yellow,  raised,  clearly  defined  patches,  whilst 
in  several  of  the  larvie,  a  crescentic  slightly  raised  mark  lay  between 
the  eye- spots  and  the  base  of  the  antenna.  This  was  clearly  the 
crescentic  mark  of  the  glaze<l  eye,  both  from  its  form  and  its  position  ; 
the  latter  not  at  first  recognisable,  until  it  was  remembered  that  the 
face  becomes  bent  forwards  in  the  pupa  and  the  antenna  thrown  back- 
wards. .  .  .  The  larvte,  though  possessing  normal  jaws,  did  not 
attempt  to  eat  .  .  .  and  exhibited  to  a  great  extent  in  the  characters 
indicated,  some  development  towards  the  pupal  stage.  Chapman  con- 
siders that  the  condition  of  tlie  glazed  eye  shows  clearly  that  the 
crescent  is  an  appendage  to  the  eye,  and  not  a  part  of  the  eye  itself, 
since  it  is  distinctly  separate  from  the  larval  eyes  just  as  in  the  pupa, 
and  it  is  outside  the  area  which  often  shows  indication  of  the  hexagons 
of  the  imaginal  eye,  and  beneath  which  that  commences  its  develop- 
ment. The  observer  suggests  whether  the  diminished  nutrition  w-as, 
in  this  experiment,  not  commenced  before  a  certain  amount  of  change 
towards  the  pupal  stage  had  occurred,  and  that  this  could  not  be 
undone.  He  thinks  that  had  the  diminution  of  nutrition  been  begun 
earlier  (/.f.,  before  these  changes  had  sufficiently  advanced  to  be  of 
importance)  it  is  quite  possible  that  the  further  larval  instar  would 
have  been  of  an  entirelv  larval  character. 

The  normal  number  of  moults  in  the  Acronyctids  (taken  as  a 
whole)  is  five,  although  a  number  of  species  do,  occasionally,  reach  the 
last  (sixth)  instar  in  four  moults,  by  omitting  the  fifth,  and  when,  as 
in  Pharetia  rumich^  that  instar  has  a  special  distinctive  marking,  or 
coloration,  or  arrangement  of  hairs,  these  larvte  never  exhibit  that 
particular  phase.  In  P,  rnmicis  this  is  by  no  means  uncommon,  most 
broods  presenting  some  examples  of  it ;  it  has  also  been  noted  in 
Phantra  menyatit/iifliit,  P,  auriroma^  Avronieta  leponna^  and  Apatrla 
acens,  and  no  doubt  it  occurs,  if  more  rarely,  in  all  the  other  British 
species.  This  variation  has  no  relation  to  sex,  and  Chapman  found  that 
it  did  not  represent  an  attempt  of  the  larva  to  press  forward  so  as  to 
become  double- brooded,  although  /'.  ntmirix  (next  to  P.  auricoma)  most 
frequently  produces  autumnal  specimens  that  probably  represent  a 
double  brood,  nor  did  he  observe  any  difference  in  size  in  the  full 
growTi  larvffi  or  imagines.  It  seems  to  be  a  spontaneous  variation,  the 
meaning  and  use  of  which  have  yet  to  be  discovered.  Jnchcaera  alni 
alone,  of  the  British  species,  has  four  moults  as  the  normal  number, 
but,  in  rare  iniitances,  it  moults  five  times  like  the  others,  and  when  it 
does  so,  the  larva,  in  the  extra  penultimate  instar,  differs  from  any  of 
those  preceding  it,  and  shows  a  transition  between  the  juvenile  and 
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adult  plumage,  suggesting  that  formerly  the  adult  plumage  was 
attained  by  a  gradual  development,  and  that  the  present  abrupt 
transition  occurs  by  the  suppression  of  the  now  lost  intermediate 
stages.  A  not  infrequent  form  of  plumage  exhibited  in  the  extra 
instar  is  like  the  present  fourth  instar  with  certain  adult  characters 
superadded.  Chapman  notes  another  form  of  plumage  correlated  with 
the  extra  skin  (only  observed  in  one  specimen)  more  like  the  adult 
than  the  juvenile  form,  but  with  some  juvenile  characteristics.  The 
same  observer  also  remarks  (Knt.  lUrarfly  ii.,  p.  127)  that  from  his 
observations  it  would  appear  in  this  (and  other)  species  that  **a  larva 
temporarily  belated  by  want  of  food  or  other  circumstances,  may  die  of 
atrophy,  or  may  display  extra  vigour,  have  an  extra  moult,  and  finally 
be  a  larger  specimen  than  if  the  normal  course  had  been  pursued." 
He  further  notes  that,  in  J,  alniy  the  extra-moulter  larvjB  produce 
moths  of  both  sexes,  and  further  that  the  variation  is  not  hereditary, 
as  ova  obtained  from  these  extra-moulters  in  1888  did  not  produce  a 
single  example  in  1889.  Chapman  concludes  that  no  detailed  remarks 
that  he  could  make,  would  "  add  to  the  evidence  that  these  two  forms  of 
larva,  with  an  extra  stadium,  afford,  n'c,  that  J.  alni  was  once  a  five- 
moulter  like  the  other  species  of  the  genus,  and  that  intermediate 
forms  between  the  present  fourth  and  fifth  instar  plumages,  at  one 
time  existed,  some  features  of  which  are  preserved  by  these  atavistic 
variations,"  and  he  observes  that  **  it  is  also  interesting  to  note  that 
in  the  latter  (rarer)  fonn,  at  any  rate,  some  features  of  other  species 
of  the  genus  are  presented,  which  are  quite  absent  in  normal »/.  alni.'* 
Htjboma  stntfosa  is  usually  a  four-moulter  larva,  but  Chapman  notices, 
out  of  a  brood  of  some  two  dozen  larvae,  four  five-moulter  larvte.  The 
five-moulters  in  the  fifth  instar  do  not  assume  the  ordinary  adult 
plumage,  the  plumage  of  the  extra  moult  not  differing  much  from  that 
of  the  fourth  instar. 

The  same  observer  has  also  noted  (7\tit,  IWord,  iv.,  pp.  265  et  acq,) 
in  Airtia  caia,  not  only  variations  in  the  number  of  moults,  but  that 
variation,  both  in  plumage  and  habits,  may  be  associated  with  the 
variation  in  moulting.  This  species  normally  hybernates  in  the  fifth 
instar,  and  moults  thrice  (sometimes  twice  and  occasionally  four  times) 
after  hybernation.  However  many  instars  the  larva  may  pass,  nine, 
eight,  seven,  or  six,  the  adult  plumage  is  usually  reached  only  in  the 
last  two  instars.  In  every  brood  a  certain  percentage  (about  five  per 
cent.)  feed  up  rapidly  in  the  fourth  instar,  become  larger  in  this,  than 
is  the  normal  larva  in  the  fifth,  instar,  and  at  the  fifth  moult,  these  pass 
into  the  raia  (adult)  plumage.  These  larvflB  generally  become  full-grown 
in  the  sixth  stadium,  whilst  others  do  so  in  the  seventh,  and  emerge  as 
moths  in  from  eleven  to  thirteen  weeks  from  the  date  of  the  eggs  being 
laid,  these  are  called  the  "  Forwards."  The  great  mass  of  larva?, 
however,  are  of  the  **  Normal  "  type,  have  eight  instars,  moulting  four 
times  before  hybernation  and  three  times  after,  and  produce  moths 
within  a  few  days  of  twelve  months  of  the  eggs  being  laid.  Others 
progress  slowly  and  get  in  extra  moults  (one  or  two)  before  obtaining 
adult  plumage.  These  are  called  **  Laggards."  A  series  of  pedigree 
experiments  on  **  Forv^'ards  "  and  **  Normals  "  {Knt,  IWnvd^  iv., 
pp.  288  H  «<v/.),  and  ** Laggards"  (hn-,  cit,^  v.,  pp.  33  ct  w./.),  are  detailed, 
by  which  it  appears  that  the  elimination  of  a  peculiar  ** Forward" 
race  is  dependent  on  temperature,  and  that  a  certain  percentage  of  every 
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brood  has  a  tendency  to  develop  into  **  Forwards  "  under  ordinary  con- 
ditions. The  experiments  show  that  selection  of,  and  breeding  from, 
** Forwards,"  does  not  tend  to  develop  a  purely  "Forward"  race, 
whereas,  a  portion  of  a  brood,  bred  at  80"  F.,  yielded  75  per  cent. 
*•  Forwards,"  the  other  portion  of  the  same  brood  bred  at  60°- 65°  F., 
yielding  only  5  per  cent.,  and  whilst  the  latter  took  three  months  to 
complete  their  cycle  of  metamorphoses,  the  former  had  completed 
them  in  two  months.  These  **  Forwards,"  i.e.,  individuals  which 
feed  up,  and  emerge  in  autumn  are  occasionally  met  with  in  nature, 
but  must  be  considered  as  very  rare.  Further  observations  {he,  cit.) 
showed  that  much  further  variation  was  noticeable,  many  examples 
not  reaching  the  hybernating  stage  (and  plumage)  until  they  had 
moulted  five  or  even  six  times,  i.e.,  had  reached  the  sixth  or  seventh 
instar.  These  would  then  after  a  short  hvbernation  subdivide,  one 
part  maturing  rapidly  and  assuming  the  adult  plumage,  the  other  part 
tending  towards  the  **  Laggard "  type  and  maturing  much  more 
slowly. 

As  to  the  correlation  between  the  rapidity  of  moulting  and  the 
plumage  assumed.  Chapman  writes : — *^  In  all  cases  the  Laggards  fed 
more  slowly  and  made  less  growth  at  each  moult  than  the  Normals,  so 
that  a  Laggard  would  be  only  in  its  third  instar  when  a  Normal  was 
already  prepared  to  hybernate  in  its  fifth  instar ;  the  former  also 
would,  in  its  fifth  instar,  be  no  further  advanced  as  regards  size  and 
plumage  than  a  Normal  in  its  third  or  fourth  instar  (cuh',  Knt.  llecord, 
v.,  pi.  ii.,  figs.  1,  2,  3).  In  one  case  a  Laggard  did  not  reach  its  last 
instar  until  after  thirteen  moults.  Others  would  pass  on  to  the  adult 
plumagG»and  progress  more  rapidly  after  reaching  a  certain  stage 
.  .  .  Individuals  would  begin  hybernation  at  very  uncertain  stages, 
some  in  **  Spilnsoma  "  (normal  for  fourth  instar),  some  in  *\fuli(iino»a'* 
(normal  for  fifth  instar),  others  in  ^^caia''  (normal  for  sixth  instar) 
plumage.  It  also  happened  that  some  aberrant  Normals  in  the  later 
broods  prepared  to  hybernate  in  distinctly  adult  **  caia  "  plumage. 
The  following  tabulation  of  the  principal  and  most  distinct  forms  is 
interesting : — 

FoBWABDs. — 1.  Passes  from  4th  (Spilonotna)  to  5th  (caia)  plumage,  omitting 

fidyinoM  plumage,  feeds  up  rapidly,  and  does  not  hybernate. 
a.  Adult  in  6th  instar. 
h.  Adult  in  7th  instar. 
NoBUALS.  —  2.  Fttligimmi  plumage  in  5th  instar  in  which  it  hybernates  ;  caia 

plumage  in  6th  instar. 

a.  Adult  in  7th  instar. 

b.  Adult  in  8th  instar. 

3.  Larger  form,  with  more  profound  hybernation. 

4.  Assumes  faVujinoMi  plumage  in  6th  instar  alter  hybernation, 

adult  in  8th  and  9th  instars. 

5.  Assumes  fulifjinoxa  plumage  and  hybernates  in  6th  instar. 
L.V06ARD8. —  6.  Feeds   slowly,   never    assumes  distinct    fulifjino«a   plumage; 

retiches  caia  plumage  in  8th  and  9th  instars. 
7.  Many  variations,  in  which  hybernation  takes  place  in  6th,  7th, 
8th,  or  9th  insUir,  and  cither  in  fuliffiuo»a  or  caia  plumage. 

Chapman  then  notes  that  he  has  several  times  taken  Laggards  at  large, 
i.e.y  larvtE  apparently  in  the  plumage  of  the  third  or  fourth  instar  found 
in  September  and  October,  and  that  have  fed  on  slowly  without  going 
into  *\/V//?V/tmwa"  plumage  or  attempting  to  hybernate.  It  is  certain, 
therefore,  that  though,  in  England,  the  great  mass  of  A.  caia  larvae  are 
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what  are  here  called  Normals,  i,c.,  the  fonn  which  is  especially  well 
clothed  in  the  fifth  instar  in  which  the  larvas  hybernate,  nevertheless 
both  Forward  and  Laggard  fonns  do  occur  not  uncommonly,  and 
probably  many  of  the  various  intermediate  forms,  some  of  which  are 
above  described. 

The  fact  that,  out  of  a  single  brood  treated  identically,  some  should 
require  but  six  stadia,  and  others  fourteen,  to  reach  maturity,  and  this, 
as  a  simple  matter  of  variation  and  not  of  disease,  is  remarkable. 
One  is  tempted  at  once  to  ask  what  is  the  use  to  the  species  of  this 
variation,  and  Chapman  suggests  that  since  the  Forwards  are  decidedly 
favoured,  if  not  caused,  by  a  high  temperature,  it  appears  that  if,  in  a 
warm  and  early  season,  only  the  Normal  form  existed,  these  would  be 
ready  to  hybernate  at  midsummer,  and  would  probably  largely  perish 
in  consequence,  whilst  the  larvae  from  a  second  brood  of  Forward 
moths  would  in  such  a  season,  reach  the  hybernating  stage  at  a  fairly 
favourable  date.  In  an  early  English  summer  the  Forwards  them- 
selves, or  their  progeny,  would  no  doubt  perish,  hence  possibly  the 
rarity  of  wild  Forwards  in  England.  It  is  obvious  that  the  large 
hybernating  form  (No.  8  ante),  with  its  larger  store  of  nutriment  and 
denser  clothing,  appears  to  be  specially  adapted  to  carry  the  species 
through  a  long  and  severe  winter.  The  Laggards,  on  the  other  hand, 
appear  to  be  particularly  suitable  to  a  mild  winter,  in  which  hybernation 
is  impossible,  though  a  little  feeding  could  be  done,  but  no  real  progress 
made.  These  difiFerent  forms  obviously  exist  commingled  in  our 
English  race  of  A.  raia,  the  Normals  largely  predominating,  but  ready 
to  give  way  to  the  Fon^-ards  under  the  influence  of  a  high  temperature. 
Chapman's  conclusions  from  his  experiments  on  Arvtia  ^aia  are 
stated  as  follows: — '*  (1)  The  larva  of  A,  caia  possesses  three  types, 
each  with  subsidiary  varieties.  (2)  P^ach  of  these  types,  and,  indeed, 
each  subsidiary  variety,  is  characterised  by  a  series  of  moults,  a  suc- 
cession of  plumage,  and  habits  as  to  hybernation,  in  which  it  differs 
from  the  others.  (8)  A.  raiay  as  we  meet  with  it,  may  be  regarded  as 
a  mongrel  race,  consisting  of  these  three  types,  closely  mixed  and 
intercrossed,  but  capable  of  separation  by  appropriate  breeding  and 
selection,  or  more  probably  of  two  races,  one  with  hybernating  larvte 
and  a  single  brood  annually,  the  other  of  an  alternating  summer  and 
winter  form.  (4)  Though  these  two  races  may  conceivably,  under 
certain  climatic  conditions,  have  existed  as  separate  and  pure  races 
(and  may  do  so  now  in  some  parts  of  the  world),  yet  the  hybernating 
form  is  most  largely  represented,  at  present,  in  England,  with  a  small 
intermixture  of  the  digoneutic  form,  which  persists,  as  it  enables  the 
species  to  be  continued  in  exceptional  seasons  that  would  be  destruc- 
tive to  the  dominant  monogeneutic  type." 

The  changes  that  almost  all  larvte  undergo  at  each  stadium  are 
such  that  they  often  give  important  clues  to  the  phylogeny  of  the 
species.  No  doubt,  in  the  case  of  many  (?  all)  species,  the  modifi- 
cation observed  at  each  successive  instar,  bears  a  fixe<l  relationship 
to  the  habits  of  the  larva  during  that  instar,  and  it  is  noticeable  that 
larvte  that  hide  by  day,  or  obtain  their  meed  of  protection  by  their 
similarity  to  their  immediate  surroundings,  f.//.,  larvte  of  Noctuids, 
(leometrids,  or  those  that  are  internal  feeders,  vary  least  in  their 
superficial  appearance  at  each  instar.  Generally  speaking,  those  larvaj 
that  are  most  modified  in  appearance  at  the  various  moults,  lead  a 
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more  or  less  exposed  life,  and  their  changes  (correlated  with  their 
habits)  are  so  fixed  that  the  plumage  is  often  sufficient  to  discover  the 
instar  already  reached  by  an  individual  larva.  Chapman  has  given 
{antej  pp.  12  et  seq,)  some  remarkable  details  bearing  on  this  point  with 
regard  to  Xotolophnu  antujua,  Jorheaera  alni,  Antia  vaia,  Ac.  It  often 
happens  that  the  larvae  of  two  species  are  quite  unlike  when  adult  and 
yet  present  great  similarity  in  their  earlier  stages.  It  has  also  been 
observed  that  one  or  more  of  the  early  larval  stages  of  a  species  may 
sometimes  closely  resemble  the  adult  stage  of  another.  8uch  simi- 
larities as  these  have  been  frequently  noticed,  and,  as  the  resemblances 
clearly  point  to  a  common  origin,  whilst  the  differences  tend  to  show 
the  point  at  which  divergence  has  arisen,  the  phylogenetic  significance 
of  such  markings  may  prove  of  the  utmost  importance.  Interesting 
deductions  in  this  direction  have  been  made  by  Poulton  and  others  on 
the  phylogeny  of  certain  Saturniid  and  Sphingid  moths. 

Bcudder  applies  the  term  **  hypermetamorphosis  "  to  the  changes 
observable  in  the  external  character  of  the  larva  and  the  variable 
nature  of  the  segmental  appendages,  at  each  larval  exuviation.  He 
notes  that  the  mature  larvte  of  Satyrids  have  a  rough  skin  due  to  a 
vast  number  of  minute  tubercles,  each  bearing  a  single  hair  and 
scarcely  visible  to  the  naked  eye.  The  skin  of  the  young  larva,  how- 
ever, instead  of  being  thus  supplied,  bears  only  a  small  number  of 
club-shaped  bristles,  arranged  in  the  characteristic  longitudinal  series 
of  tubercles.  In  Xi/mphaluli  the  newly  hatched  larv^  bear  regular 
stellate  warts,  whilst,  in  the  mature  larvae,  some  of  the  segments 
are  provided  with  fleshy  tubercles,  in  place  of  the  warts,  and  some  of 
the  segments  themselves  are  grotesquely  and  peculiarly  hunched.  In 
Anoaia  atrhipjnta  the  young  larva  is  ornamented  only  with  black  bristles 
placed  on  the  ordinary  trapezoidal  tubercles,  whilst  the  adult  possesses, 
in  their  stead,  long  thread-like  fleshy  flexible  tentacles  at  each 
extremity  of  the  body.  In  Vanessids  the  young  larvae  have  long 
tapering  hairs  arranged  in  ordinary  form,  whilst  these  are  replaced  in 
the  adult  larva  by  conspicuous  branching  spines.  In  the  Heliconiids, 
the  newly -hatched  larvae  have  large  tubercular  papillae,  each  bearing 
a  long  slender  clubbed  hair,  but  after  the  first  change  of  skin  the  head 
is  armed  with  a  pair  of  stout  thorny  spines  nearly  as  long  as  itself, 
whilst  the  large  papillae  are  replaced  by  tall  tapering  spines  bearing 
little  needle-like  papillae,  the  differences  being  intensified  at  every 
subsequent  ecdysis. 

Clifford  and  Moncreaff  both  give  three  as  the  normal  number  of 
moults  in  Smerlnthiis  ncdlatm  and  S,  pnpiili.  Moncreaff  further 
observes  that,  when  moulting,  the  old  cap  (or  head)  of  the  larva  is  first 
thrown  off  and  that  the  skin  tlien  breaks  up  between  each  segment  and 
along  the  spiracles.  He  further  states  that  three- fourths  of  the  young 
larvie  of  these  species  perish  in  their  first  moult,  not  being  able  to  rid 
themselves  of  the  old  head-covering.  Bacot  states  that  the  larva  of 
*S'.  ocellatuMh&s  four  moults  (not  three).  Miss  Golding-Bird  also  notes 
that  the  **  mask,"  or  old  head,  is  first  moulted  and  falls  from  the  larva 
of  Stanropm  faifi  before  the  further  moulting  has  seriously  commenced. 

Many  green  tree-feeding  larvte  that  pupate  in  the  ground,  and 
have  an  intermediate  period  of  wandering  on  the  ground,  are  well- 
known  to  assume  various  colour  changes  between  the  time  that  they 
leave  the  food-plant  and  that  at  which  they  undergo  pupation.     This 
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phenomenon  is  well  illustrated  by  the  larvre  of  many  of  our  common 
Sphingids  and  Notodonts.  Among  the  American  species,  Dyar  notes 
KudeUinea  hennidata  which,  normally  green,  becomes  bright  red, 
Heteroijenea  Hhurtle[fii  which  loses  all  its  pigment  and  becomes  trans- 
parent, PolytjramwaU'  hehraicum  which,  normally  green,  assumes  a 
complicated  pattern  of  lines  and  spots,  <fec.  This  colour-change  is 
undoubtedly  useful  protectively,  but  its  physiological  nature  is  not  at  all 
well  understood,  although  it  is  no  doubt  associated  with  the  separation 
of  the  larval  epidermis  and  the  growth  of  the  pupal  cuticle,  and  may 
be  due  to  the  breaking  up  of  the  cells  of  the  former,  the  change  of 
colour  being  simply  a  result  of  the  active  physiological  processes  in 
progress  at  this  time. 

It  has  been  noted  that,  when  the  true  legs  of  certain  lepidopterous 
larvte  have  become  lost  by  injury,  they  have  been  reproduced  at 
successive  moults  but  usually  in  diminished  size.  Reaumur,  Graber, 
Newport,  Kiinckel  and  others  have  experimented  on  larvae,  .the 
first-named  stating  that,  having  cut  off  more  than  half  of  the  three 
thoracic  legs  of  a  larva  on  one  side,  they  were,  in  the  pupa,  shorter  than 
the  three  corresponding  ones  on  the  other  side.  Newport  also  cut  off 
one  of  the  larval  legs,  and  the  imago  appeared  with  an  atrophied  foot. 
Gonin  states  that  he  repeated  a  similar  experiment  to  that  of  Reaumur 
on  a  somewhat  younger  caterpillar,  and  the  chrysalis  again  showed 
three  maimed  limbs.  He  also  states  that  the  true  leg  of  the  larva 
corresponds  only  with  the  tarsus  of  the  imago,  or,  in  other  words,  we 
surmise,  contains  only  the  imaginal  disc  that  forms  the  tarsus  of 
the  imago.  The  removal  of  the  leg  of  the  caterpillar,  therefore,  only 
removes  that  portion  of  the  internal  structures  that  will  develop  later 
into  the  tarsus,  the  femur  and  tibia  remaining  intact.  I^irchall  notes 
(EnU  Mo,  Maf/.,  xiii.,  p.  232)  that  a  larva  of  S,/a(fi  that  he  observed 
had  "lost  the  whole  of  one  of  the  second  pair  of  legs  except  the  coxa, 
also  nearly  the  whole  of  the  caudal  horn  on  the  same  side  .  .  . 
at  none  of  the  three  subsequent  changes  of  skin  which  took  place  was 
there  any  renewal  of  the  missing  members,  or  increase  in  the  length 
of  the  stumps.'*  Experiments  of  ablation  cannot  be  considered  con- 
clusive on  account  of  the  regeneration  of  parts.  To  us  it  appears 
certain  that  the  correct  explanation  is — that  the  imaginal  leg  buds  out 
of  the  larval  one,  and  finds  a  lodgment  for  some  of  its  elements  in  the 
thorax  at  the  base  of  the  leg. 

We  have  already  observed  that  the  final  larval  ecdysis,  by  which 
the  pupal  stage  is  assumed,  differs  but  little  in  its  essence  from  the 
preceding  ecdyses,  in  fact,  the  phenomena  attending  post-embryonic 
metamorphosis  may  be  really  considered  as  an  extension  of  embryonic 
life,  the  change  in  the  external  appearance  being  really  but  the  out- 
ward manifestations  of  vital  histogenetic  changes  within,  but  whilst 
the  histogenetic  changes  are  gradual,  the  external  changes  in  form  are 
more  or  less  abrupt.  Uusually,  however,  the  larva  adopts  some  special 
means  for  its  protection  during  this  period,  and  spins  a  cocoon,  makes 
an  underground  chamber,  or  suspends  itself  in  a  position  where  its 
resemblance  to  its  surroundings  will  aid  in  its  protection,  before 
changing  into  the  pupal  form.  Nor  is  the  change  to  a  pupa  really  so 
sudden  as  it  appears,  for  the  larva,  for  some  days  (variable  in  number) 
before  its  actual  change,  passes  through  a  quiescent  period,  in  which 
the  pupal  organs  are  more  or  less  perfected;  and  even  before  the 
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quiescent  period  is  reached,  the  lar\*a  has  usually  been  for  some  little 
time  restless,  and  has  ceased  to  take  food,  whilst  its  dry  hard  excre- 
ment appears  to  be  almost  exclusively  formed  of  fragments  of  the 
intestinal  epithelium  (Packard),  and  are  often  stained  red  by  the 
secretions  of  the  urinary  tubes  (Gonin).  With  regard  to  the  fa&cal 
deposits  at  this  period,  Chapman  notes  that  when  the  larva  of  PJiaretra 
{ArnUonclie)  rerutHa  is  ready  to  spin  up,  it  voids  some  damp  frass  very 
unlike  the  dry  material  of  a  feeding  larva,  shrinks  very  much  in  bulk, 
diminishing  in  length  from  45mm.  to  BSmm.,  whilst  the  colours  lose 
all  definition  and  brightness.  P.  aurivoma  has  a  somewhat  similar 
habit  of  shrinking  in  size  and  voiding  moist  frass  before  spinning. 
Chapman  thinks  this  is  really  a  somewhat  universal  habit,  though 
varying  much  in  degree,  the  large  silkworms,  Anth4»raea  tjamamai, 
Samia  cevropia^  &c.,  voiding  some  actual  fluid  when  preparing  to  spin. 

The  same  observer  notes  that  it  appears  to  be  a  common  occurrence 
for  many  Lepidoptera  to  inflate  the  intestinal  canal  with  air  when  about 
to  moult.  The  larva  of  *S'.  vecroida,  just  before  spinning  its  cocoon, 
discharges,  with  the  last  contents  of  the  intestinal  canal,  from  80-50 
minims  of  clear  fluid,  which  soon  becomes  brown,  and  various  other 
Bombycids  do  the  same.  Nevertheless  the  larva  does  not  diminish  in 
bulk,  the  intestinal  tube  remaining  inflated  with  air.  This,  he  says, 
is  **  easily  tested  by  scratching  the  tubercles  of  the  larva,  when  a 
hollow  sound  results,  hardly  any  sound  being  produced  by  so  treating 
a  feeding  larva."  He  has  further  determined  by  dissection  that  it  is 
air  that  is  in  the  intestine. 

The  larva  is  much  shortened  and  thickened  during  the  quiescent 
period  preceding  pupation,  the  thoracic  segments  often  appear  to  be 
much  contracted  longitudinally  and  bulged  (due  probably  in  part  to 
the  contracting  of  the  thoracic  muscles),  and  if,  at  different  periods 
during  this  stage,  the  larva  be  hardened  in  alcohol,  and  the  larval  skin 
taken  oif,  the  semipupa,  pronymph  or  propupa  (of  different  authors) 
\\\\\  be  found  in  different  stages  of  development.  With  regard  to 
this  change  in  shape  it  may  be  mentioned  that  the  mesothorax  of  the 
pupa  is  much  its  largest  segment,  for  the  development  of  the  great 
muscles  used  in  flying ;  the  wings  and  legs  attached  thereto  also 
occupy  considerable  space  just  before  pupation.  Consequently  the 
thoracic  segments  are,  at  this  period,  much  bulged,  the  larval  skin 
often  distended  apparently  to  its  utmost  limit,  whilst  the  appearance 
of  contraction  is  due  to  the  tenseness  of  the  incisions  and  the  com- 
parative shortness  of  the  ventral  skin.  We  may  further  note  that, 
in  a  larval  moult,  the  skin  usually  remains  fixed  to  a  silken  pad,  whilst 
the  larva  creeps  out  of  it.  In  the  pupal  moult  there  is  no  such 
assistance,  and  this  swelling  of  the  thoracic  segment  is  also,  no  doubt, 
mechanically  useful  in  the  rupturing  of  the  larval  skin,  without  too 
much  vermicular  effort,  although  the  swelling  itself  is  probably  aided 
by  some  slight  vermicular  efforts  during  the  resting  period.  Chapman 
also  notes  that  before  the  larval  skin  is  moulted  in  Sijhitw  litfustn,  the 
relative  size  of  the  segments  has  much  changed,  the  prothorax  being 
large,  the  first  abdominal  very  small,  whilst  he  observed  that  the 
margin  of  tha  mesothorax  against  the  Ist  spiracle  was  already  brownish, 
as  well  as  the  flanges  on  the  5th,  6th  and  7th  abdominal  segments. 

Newport  describes  the  mode  of  moulting  the  final  larval  skin  (of 
Afjlais  urticae)  as  follows  :    **  The  skin  bursts  along  the  dorsal  part  of 
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the  mesothorax,  and  is  extended  along  the  pro-  and  metathorax,  while 
the  coverings  of  the  head  separate  into  three  pieces.  The  insect  then 
exerts  itself  to  the  utmost  to  extend  the  fissure  along  the  segments  of 
the  abdomen,  and,  in  the  meantime,  pressing  its  body  through  the 
opening,  gradually  withdraws  its  antennae  and  legs,  while  the  skin,  by 
successive  contortions  of  the  abdomen,  is  slipped  backwards,  and  forced 
towards  the  extremity  of  the  body,  just  as  a  person  would  slip  off  his 
glove  or  his  stocking.  The  efforts  of  the  insect  to  get  entirely  rid  of 
it  are  then  very  great ;  it  twirls  itself  in  every  direction  in  order  to 
burst  the  skin,  and,  when  it  has  exerted  itself  in  this  manner  for  some 
time,  twirls  itself  swiftly,  first  in  one  direction,  then  in  the  opposite, 
until  at  last  the  skin  is  broken  through  and  falls  to  the  ground,  or  is 
forced  to  some  distance  from  it.  The  new  pupa  then  hangs  for  a  few 
seconds  at  rest,  but  its  change  is  not  yet  complete.  The  legs  and 
antennse  which,  when  withdrawn  from  the  old  skin,  were  disposed  along 
the  undersurface  of  the  body,  are  yet  separate,  and  do  not  adhere 
together  as  they  do  a  short  time  afterwards.  The  wings  are  also 
separate  and  very  small.  In  a  few  seconds,  the  pupa  makes  several 
slow,  but  powerful,  respiratory  efforts,  during  which  the  abdominal 
segments  become  more  contracted  along  their  undersurface,  and  the 
wings  are  much  enlarged  and  extended  along  the  lateral  inferior  sur- 
face of  the  body,  while  a  very  transparent  fluid,  which  facilitated  the 
slipping  off  of  the  skin,  is  now  diffused  among  the  limbs  and,  when 
the  pupa  becomes  quiet,  dries,  and  unites  the  whole  into  one  compact 
covering.** 

One  of  the  best  detailed  descriptions  of  the  final  larval  ecdysis  and 
assumption  of  the  pupal  form  that  we  know  is  that  of  Chapman.  He 
says  {Ent.  liccordy  ix.,  pp.  218-219)  of  Vharad-ea  jasius:  "The  pad  of 
silk  to  which  the  larva  suspends  itself  is  made  in  a  few  hours ;  the  # 
actual  pad  is  made  by  the  larva  withdrawing  its  head  from  the  surface, 
and  so  making  a  free  loop  of  silk,  longer  than  is  necessary  to  reach 
to  the  point  at  the  surface  to  which  it  returns,  and  the  repetition  of 
this  process  gradually  forms  the  pad.  It  is  always  so  placed  that  the 
larva  shall  swing  clear  of  all  surrounding  objects,  and  the  latter  is 
never  suspended,  as  are  many  Vanessid  larvae,  so  that  the  pupa  can 
touch  a  vertical  surface.  It  has  a  certain  amount  of  surrounding  spin- 
ning, usually,  apparently,  with  no  other  object  than  as  standing  room 
for  the  larva  whilst  spinning  the  pad,  but,  in  one  instance,  when  the 
suspension  was  beneath  a  leaf,  certainly  tending  to  prevent  the  leaf 
falling  off  by  spinning  the  petiole  to  the  twig.  The  larva  must  fall  to 
the  suspended  position  immediately,  as "  I  never  saw  one  with  its 
claspers  in  position  on  the  pad  and  still  holding  by  the  ventral  prolegs, 
a  position  held  for  many  hours  by  most  Vanessid  larvae  I  have  noticed. 
As  soon  as  suspended,  the  larva  curls  itself  up  into  a  ring,  with  the 
mouth  to  the  undersurface  of  the  8th  abdominal  segment,  and  main- 
tains this  position  for  two  or  three  days. 

"  When  the  larva  is  ready  to  change,  the  coloured  anal  appen- 
dages are  visible  through  the  larval  skin.  The  first  actual  steps  towards 
the  moult  are  very  slight  and  slow  in  progress ;  a  certain  amount  of 
movement  is  visible  by  depression  or  contraction  of  segments,  some- 
what rythmically,  and  apparently,  as  all  these  movements  are,  vermi- 
cular, i,e,y  passing  from  segment  to  segment.  During  several  hours, 
however,  the  results  are  slight,  just  as  the  movements  have  been. 
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They  consist,  so  far  as  can  be  seen,  in  the  development  of  a  few 
white  lines  under  the  first  and  second,  and  dorsally  on  the  terminal, 
abdominal  sep^ients,  as  well  as  a  few  in  front  of  the  second  segment. 
These  indicate  places  where  slight  folds  have  occurred  in  the  effete 
skin,  and  probably  indicate  that  the  operations  of  the  past  few  hours 
have  been  more  important  than  appears,  by  making  the  lar\'al  skin 
ever^-where  free  from  the  pupal  skin  beneath,  breaking  down  any 
remaining  cellular  attachments,  and  leaving  nothing  between  the  old 
and  new  skin  but  a  little  fluid.     By  this  time,  the  head  of  the  lar\*a  is 
bent  so  as  to  be  opposite  the  6th  abdominal  segment,  and  not  quite 
touching  it,  so  that  only  a  little  straightening  has  taken  place.     More 
active    (apparently)   movements  now    occur,   strictly   vermicular  in 
character,  commencing  at  the  anal  segment  which  contracts,  and  pass- 
ing forward  from  segment  to  segment.    After  five  or  ten  minutes  the 
larva  is  L-shaped,  t./'.,  the  thoracic  segments  arc  now  horizontal,  and 
the  head  far  removed  from  the  front  of  the  abdominal  segments.      It 
is  now  obvious  that  the  meso-  and  metathorax  are  enlarged,  a  change 
that  has  already  progressed  during  the  first  stage  ;  the  first  thoracic 
is  small  throughout.     Additional  slight  folds  of  effete  skin  occur  across 
the  dorsum  of  the  abdominal  segments.      The  third  stage,  if  not  of 
greater  activity,  at  least  of  very  much  more  rapid  progress,  is  entered 
upon.      The  skin  of  the  abdominal  dorsum   slides  backwards,  and 
accumulates   at   the   anal   extremity,  ventrally,   and   the   suspensory 
processes  of  the  pupa,  which  are  very  large  and  conspicuous  in  this 
species,  are  easily  seen  through  the  delicate  skin  to  hook  into  a  fold  of 
the  skin  of  the  last  segment,  or  rather  into  the  fold  fonned  by  the 
incision  with  the  next  segment,  and  the  skin  of  the  ventral  surface 
accxunulates  in  front  of  this.     It  is  also  tolerably  evident,  though  the 
folds  of  larval  skin  are  now  thick  enough  to  rather  obscure  it,  that  the 
cremastral  process  is  thrown  backwards  at  each  vermicular  movement, 
acting  from  the  suspensory  processes  as  centres  of  rotation,  so  as  to 
push  the  successive  folds  of  dorsal  skin,  as  fonned,  between  it  and  the 
suspensory  processes.    The  succession,  or  rather  concurrence,  of  events 
is  now  very  rapid  ;  one  notes  the  white  points  formed  at  the  spiracles  by 
the  dragging  out  of  tracheal  linings,  quickly  extending  into  a  con- 
tinuous line,  and  one  notes  especially  such  a  lining  drawn  out  between 
the  meso-  and  metathoracic  segments,  where  the  imago  has,  but  the 
larva  has  not,  a  spiracle.     Suddenly  one  sees  that  the  larval  skin  is 
ruptured  down  the  centre  of  the  thorax,  and  soon  that  the  head  is  split 
in  half,  with  the  clypeus  in  a  separate  piece,  which  follows  the  mouth- 
parts.     Quickly  the  skin  passes  towards  the  tail.     The  cremaster  has 
pushed  all  the  dorsal  skin  below  it  and  appears  through  the  dorsal  slit, 
and,  at  the  second  push  through,  it  seizes  the  pad  of  silk,  whilst  the 
movements  of  the  pupa  then  push  the  larval  skin  off  the  suspensory 
processes,  and,  all  weight  being  taken  off'  it,  and  receiving  some  upward 
thrusts,  the  crochets  of  the  anal  prolegs  are  also  loosened  from  the  pad 
of  silk  and  the  skin  is  free  and  falls.     This  pupa,  chieiiy  perhaps  from 
its  large  size,  but  also  from  the  colouring  of  the  suspensory  processes, 
renders  the  part  the  latter  play  in  the  casting  of  the  larval  skin  very 
easy  to  observe.     .     .     .     The  casting  of  a  tracheal  lining  from  the 
second  thoracic  spiracle   at   pupation,  I  do   not  remember  to  have 
observed  before,  but  inferred  that  such  occurred,  since  I  had  seen  it 
many  years  ago  in  numerous  larval  moultings — Ant/uraea  t/amamaif 
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&c.,  and  had  also  demonstrated  the  existence  of  this  spiracle  in  the 
imagines.'* 

The  action  of  the  suspensory  processes  (in  suspended  pup©)  at  the 
time  of  moulting  was  demonstrated  (Nature,  vol.  xvi.,  pp.  502-608)  by 
Osborne,  who  also  discovered  that  the  final  connection  between  the  old 
larval  skin  and  the  pupa  of  Atjlau  nrtivae^  at  the  critical  moment  that 
the  latter  has  to  insert  the  cremastral  hooks  into  the  pad  of  silk  already 
prepared  for  it,  was  **  a  membrane  extending  from  the  lining  of  the 
old  larval  skin  to  the  anterior  horns  of  the  two  lateral  ridges  bounding 
the  anal  area  of  the  chrysalis."  He  found  this  in  Pieria  brassictw  and 
KucUlo'e  cardmnines,  as  well  as  in  Atjlaia  articae,  and  by  cutting  the  girt 
or  loop  by  which  pupating  larvte  of  the  two  first-named  are  supported 
during  this  period,  he  changed  many  pupating  larvte  from  Succimti 
into  Smpnm,  and  found  that  a  third  or  fourth  of  the  Pieris  were  able 
to  attach  themselves  by  the  cremastral  hooks  to  the  silk  in  the  manner 
of  true  Snapmsi,  He  observed  that  the  method  by  which  this  was  done, 
in  the  thus  artificially-suspended  Pierids,  is  essentially  the  same  as  in 
AfflaiH  nrtirae  **  except  that  the  rapid  and  assured  precision  with  which 
the  Vanessid  chrysalis  thrusts  up  its  cremaster  and  lays  hold  upon  the 
silk,  is  replaced,  in  the  Pierids,  by  long  and  laborious  oiforts  as  if  the 
tail  were  just  a  little  too  short  to  reach  the  silk."  He  further  noticed 
that,  in  the  Anthocarid,  not  one  individual,  of  which  the  girt  had  been 
previously  cut,  fell  whilst  pupating,  but  that,  in  all  (seven),  the  pupal 
cremaster  was  retained  in  the  pocket  of  the  old  lar\'al  skin,  so  that 
suspension  was  directly  from  the  latter.  Six  other  larvffi,  that  had  not 
been  interfered  with,  became  Suspemi  of  themselves,  attaching  them- 
selves exactly  as  those  in  which  the  girt  had  been  cut,  vi::.,  by  the 
cremaster  being  still  retained  within  the  exuviaB  of  the  old  skin. 

Osborne  considered  that  the  suspension  of  Vluvhhie  was  due  to  the 
membrane  (described  above  as  being  present  in  A.  urtivae)  persisting 
unbroken,  and  states  that  he  has  '*  tested  its  strength  to  sustain  the 
weight  of  the  chrysalis."  He  adds  that  **  the  final  wri things  of  the  insect 
are  not  to  get  rid  of  the  old  larval  skin,  but  to  rupture  this  membrane 
after  the  chrysalis  has  made  good  its  tail  attachment  to  the  silk."  We 
have  observed  pupie  of  Pterin  ropae,  Aporia  rrataef/i  and  Gimeptenj.r 
rhamni  suspended  in  a  similar  manner.  Further  details  as  to  this 
membrane  and  its  action  are  given  [Knt.  Mo,  Mat/.,  xv.,  pp.  105-106) 
by  Osborne,  and  he  suggests  that  the  membrane  is  a  persistent  and 
specialised  portion  of  the  general  subcutaneous  connective  tissue, 
persistent,  in  part,  for  want  of  a  point  (Vappui  from  which  to  act  upon 
it  before  the  tail  of  the  chrysalis  is  fixed,  &c.  He  further  notes  that, 
in  another  experiment  on  pupating  larvte  of  Pierin  bramvavy  no  less 
than  200  pupte  succeeded  in  fixing  themselves  by  the  cremaster  as 
Sitspenidf  whilst  150  fell  down,  having  failed  to  reach  the  silk  with 
their  hooks.  This,  he  considers,  was  probably  due  to  some  difference 
in  the  relative  length  of  the  cremaster  and  membrane.  Chapman, 
commenting  on  this  **  Osborne  membrane,"  says  {loc.  rit,,  p.  136)  that 
**  the  last  abdominal  segment  consists  of  two  portions  (strictly  two 
segments),  the  segment  proper  and  the  anal  tubercle,  the  latter  forming 
the  hook-covered  tubercle  by  which  suspension  takes  place,  and  the 
segment  proper  being  reduced  on  its  ventral  aspect,  in  the  pupa,  to  a 
narrow  line  presenting  two  distinct,  small,  rounded  tubercles.  In  the 
specimens  prepared  by  Dr.  Osborne,   these   tubercles   are  distinctly 
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hitched  into  a  fold  of  the  larval  skin,  and  must  thereby  give  increased 
security  to  the  suspension  of  the  pupa.     In  Dr.  Osborne's  specimens  a 
triangular  ligament  is  shown  by  the  reflection  of  the  skin  backwards, 
the  triangle  having  its  apex  at  these  tubercles,  and  consisting  of  the 
double  fold  of  the  skin,  the  anterior  portion  being  thrown  back  over 
the  truly  suspensory  portion."      Edwards  confirms  (( 'anadian  Knto- 
moloffut,   vol.    ix.,  pp.  224  et    mi.)  the    presence  of   the  **  Osborne 
membrane'*  in  Pahftiimia  (d rapid)  interroifatiotm  and  Anosia  archip- 
piiXy  describing  it,  in  the  former,  as  **  a  narrow,  white  membrane  or 
ligament,  about  one-tenth  of  an  inch  long,  one  end  of  which  is  pointed 
and  fastened  to  the  inner  side  of  the  lar^'al  skin  near  the  extremity 
thereof,  and  the  other  forked  and  fastened  to  the  ends  of  two  curved, 
slightly  raised,  longitudinal  ridges,  which  are  to  be  found  on  the  ventral 
side  of  the  last  segment.     These  ends  are  at  the  anterior  edge  of  the 
segment."      He  adds  that  **  in  A,  arvhippm  the  ligament  is  much 
larger  and  stronger  than  in  Ptdiftfouia,  and  is  broad,  black,  and  deeply- 
forked  where  it  is  attached  to  the  segment.     In  this  species,  instead  of 
low  ridges,  there  are  two  rows  of  shiny  black  processes,  three  in  each 
row,  and  the  outer  pair  are  knobbed  and  a  little  pointed  anteriorly.     On 
these  outer  knobs  the  ligament  is  fastened."     Edwards  further  notes 
that  he  does  "  not  believe  that  the  chrysalis  of  l^obiijonia  ever  seizes 
the  loosened  skin   ftn-  a  suppitrty'"  the  support  that  such  a  hold  could 
furnish  not  being  essential,  for  **  the  skin  can  be  raised  with  forceps 
entirely  from  the  abdominal  segments  on  the  ventral  side,  so  as  to 
discover  the  distended  membrane,"  or  the  skin  **  may  be  cut  off  just 
below  the  membrane  at  the  instant  the  effort  for  freeing  the  tail 
begins."     In  these  last  cases  "  the  chrysalides  are  seen  to  be  con- 
nected with  the  skin  by  the  membrane  only,  and  the  membrane  is  the 
only  lever  by  which  the  chrj^salis  climbs  to  the  skin.      There  cannot 
possibly  be  any  other  support."     This  brief  summary  Edwards  follows 
up  by  an  excellent  detailed  description  of  the  mode  of  pupation  in 
Vtdippmia  intemuiatinim  and  Anmia  arc/uppus,  much  too  long,  how- 
ever, even  to  summarise  here.  One  point,  however,  raised  by  Edwards, 
should  be  noticed.     He  says  :  **  The  last  act  of  pupation  is  beyond  my 
comprehension,  riz.,  the  rising  of  the  chrysalis  with  no  external  aid, 
save  that  which  comes  from  the  ligament."     This  is  probably  effected 
in  two  ways,  viz.,  by  the  flexibility  of  the  terminal  segment,  and  by 
the  growth  of  the  cremaster  which  occurs  at  this  period. 

Later  observations  on  pupating  Atflais  nrticae  are  detailed  [KnU 
Mo.  Moff.,  xvi.,  pp.  55-5H)  by  Osborne.  He  notes  the  **  Osborne 
ligament"  as  being  fonned  by  the  coalescing  of  the  two  folds  of  the 
transparent  inner  coat  of  thelan-al  skin.  He  says  that  **  this  inner  coat 
is  elastic,  very  distensible,  and  of  a  semiplastic  consistence,  and  readily 
runs  into  the  ligamentary  form  under  the  influence  of  tension  alone. 
In  A.  nrticar  the  two  crescentic  whitish  ridges  embracing  the  anal  area 
terminate  anteriorly  in  horns,  which  project  over  the  segments  imme- 
diately in  front.  These  horns  have,  on  the  inner  side,  a  black  knob, 
terminating  a  black  line  which  runs  along  the  under  inner  side  of 
each  ridge,  and  separated  from  the  rest  of  the  horn  (the  outer  whitish 
knob)  by  what  seems  a  small  groove.  It  is  to  these  black  knobs  alone 
that  the  ligament  is  finally  attached,  and  when  the  tension  is  great  and 
prolonged  the  corners  of  tlie  ligament  are  pouched  out  by  them  into 
hooks  or  shallow  pockets.     But  the  adhesion  of  the  pupa  to  the  li^ja- 
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ment  is  not  a  merely  mechanical  one  (as  if  it  were  only  slung  by  the 
insertion  of  these  projecting  knobs  in  the  pouches  of  the  ligament),  for 
the  old  skin,  when  only  held  by  the  ligament,  may  be  drawn  towards 
the  head  of  the  chrysalisi  and  still  the  adhesion  is  good.  It  is  a  curious 
circumstance  that  this  adhesion  only  takes  place  at  pupation,  and  even 
towards  the  end  of  it,  and  if  the  skin  is  drawn  down  earlier  it  will  peel 
off  without  any  attachment  to  the  horns,  which  will  not,  perhaps,  have 
been  yet  fully  developed.  What  the  exact  nature  of  this  attachment 
is  I  am  unable  to  say.  The  examination  of  this  region  in  earlier 
stages  seems  to  yield  the  result  that  the  black  knob  is  the  earlier 
developed,  and  to  hint  at  the  hj'pothesis  that  the  subsequent  growth  of 
the  white  knob  may  include  or  nip  in  a  portion  of  the  lining  coat  of 
the  larval  skin  in  such  a  way  that  it  is  afterwards  held  fast.  .  .  . 
I  have,  however,  seen  the  ligament,  after  being  drawn  out,  at  first 
cover  the  external  white  knobs  and  form  a  defiexed  fold  on  each  side, 
and,  then,  suddenly  slip  off  these  white  knobs  with  the  disappearance  of 
the  defiexed  folds  or  their  absorption  into  the  main  body  of  the  liga- 
ment which  is  still  held  fast  and  strained  in  the  grooves  between  the 
knobs." 

Chapman  was  the  first  observer  to  point  out  {Knt,  Mn.  Maff,,  xv., 
p.  78)  that  capillary  attraction  and  atmospheric  pressure,  acting  on 
the  damp  surfaces  of  the  inside  of  the  larval  skin  and  the  outside  of 
the  pupa  whilst  in  contact,  must  have  considerable  influence  on  the 
adherence  exhibited  between  the  two  surfaces  during  the  time  that  the 
larval  skin  is  being  shed.  Riley  recognises  this,  in  what  he  calls  **  the 
natural  adhesiveness  of  the  moist,  mucous,  and  membranous  corium," 
as  a  factor  in  the  final  exuviation  of  the  larval  skin  and  attachment  of 
the  pupa,  and  characterises  the  other  structures  involved  as  :  (1)  The 
**  tracheal  ligament,"  or  the  shed  tracheae  from  the  last  pair  of 
spiracles.  (2)  The  **  rectal  ligament,"  or  shed  intestinal  canal.  (8) 
The  "  Osborne,"  or  retaining  membrane  (membrana  retinens),  which 
is  but  a  stretched  part  of  the  membranous  corium  that  accumulates 
around  the  rectum  and  the  anal  prolegs,  and  that  is  intimately  con- 
nected with  the  rectal  ligament.  These  three  are  essentially  connected 
with  the  larva  and  are  cast  off  with  its  skin.  The  other  structures  involved, 
but  connected  with  the  pupa,  are  :  (1)  The  **  cremaster,"  which  is  the 
homologue  of  the  anal  plate  of  the  larva,  and  surmounted  at  its  apex, 
and  sometimes  along  the  ventral  ridges,  by  the  **  cremastral  hook-pad," 
thickly  studded  with  minute  but  stout  hooks.  (2)  The  **  sustainers  " 
(sustentores),  two  projections  which  homologise  with  the  soles  (planta?) 
of  the  anal  prolegs,  and  which  take  on  various  forms,  but  are  always 
directed  forward  so  as  easily  to  catch  hold  of  the  retaining  membrane. 
(8)  The  **  sustentor  ridges,"  usually  connected  with  the  sustainers, 
embracing  them  on  the  outside  and  extending  backwards  to  the  inside 
of  the  ventral  cremastral  ridges.  These  sustentor  ridges  are  homo- 
logous with  the  limb  of  the  anal  prolegs,  and  the  exposed  edge  with 
the  posterior  border  of  the  said  limb.  (4)  The  "  rectal  piece,"  consist- 
ing of  a  piece  more  or  less  well-marked,  and  elevated  especially  around 
the  closed  rectum.  Riley  asserts  that  it  is  principally  by  the  leverage 
obtained  by  the  hooking  of  the  sustainers  in  the  retaining  membrane, 
which  acts  as  a  swinging  fulcrum,  that  the  pupa  is  prevented  from 
falling  after  the  cremaster  is  withdrawn  from  the  larval  skin,  and  that 
it  is  also  principally  by  this  same  process  that  it  is  enabled  to  reach 
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the  silk  with  the  cremastral  hook-pad.  He  adds,  however,  that  '*  the 
rectal  ligament  plays  a  most  important  part,  and  in  some  species  a 
more  important  part  than  the  membrane  itself.*'  Osborne  criticises 
{Pint.  Mo,  Mwj.,  xvi.,  p.  150)  Riley's  view  at  length,  so  far  as  relates 
to  the  influence  of  the  rectal  ligament,  and,  it  must  be  owned,  with 
considerable  success.  He  writes : — **  In  the  chrysalis  of  AtflaiH  urticae, 
the  last  three  or  four  abdominal  segments  are  wedge-shaped,  the  thin 
ends  of  the  wedges  lying  together  on  the  venter  near  the  knobs  to 
which  the  ligament  is  attached.  The  terminal  or  anal  surface  of  the 
last  segment  has,  lying  on  it,  the  ridges  which  terminate  in  these 
knobs  and  the  cremaster  (with  the  hooks),  making  an  obtuse  angle 
with  the  ridges,  and  forming,  with  them,  a  sort  of  bent  lever  (viewed 
sideways,  not  unlike  the  open  jaws  of  a  serpent,  having  on  its  nose  the 
hooks  for  attachment  to  the  silk).  The  extension  and  contraction  of 
the  abdominal  segments,  then,  cause  the  cremaster  to  move  through 
the  arc  of  a  circle,  whose  centre  is  at  the  point  of  suspension  of  the 
chrysalis  from  the  ligament,  which  ligament  itself  is  highly  elastic. 
AVith  this  mechanism  it  is  not  difficult  to  conceive  how  the  tail  of  the 
chrysalis  may  work  its  way  out  of  the  shrivelled  larval  skin,  stretching 
the  elastic  ligament  as  far  as  necessary,  and  then  be  thrust  up  around 
that  shrunk- up  packet  of  old  skin  so  as  to  reach  the  silk." 

Chapman  makes  (Knt.  Iienml,  x.,  pp.  185  etseq.)  further  important 
not3S  on  the  moulting  of  .S'y*//i/w  litfnxtriy  Snuninthm  ncellatusy  and  Phalera 
buvephala.  As  an  example  of  the  pupation  of  an  ordinary  underground, 
cocoon-making  larva,  that  of  the  last-named  species  is  interesting. 
The  larva  pupates  at  from  six  to  ten  days  after  going  down,  and  when 
the  pupa  within  has  so  far  freed  itself  as  to  occupy  only  the  ten  front 
segments  of  the  larval  skin,  the  latter  splits  down  each  side,  just  above 
the  ventral  prolegs,  a  short  slit  in  each  segment,  but  usually  continued 
over  at  least  two  segments ;  immediately  after,  the  skin  splits  in  the 
normal  dorsal  situation,  followed  by  the  division  of  the  larval  head 
into  the  two  lateral  and  clypeal  portions,  whilst  a  tracheal  tube  is 
dra^Ti  out  of  the  meso-metathoracic  (as  well  as  the  pro-mesothoracic) 
incision.  The  first  spiracle  is  so  deeply  placed  between  the  pro-  and 
mesothorax  at  the  earliest  moment  that  it  is  uncovered  by  the  receding 
skin,  as  to  be  seen  with  difficulty.  The  margins  of  this  spiracle  at  the 
surface  are  not  apparently  tinted  or  hardened,  the  coloured  portions  of 
the  newly  formed  pupa,  besides  minute  hair-points,  being  the  anal 
spines  and  the  dorsal  margins  of  the  incision  between  the  9th  and  10th 
abdominal  segments,  which  have  curiously  opposed  dentated  borders, 
whilst  there  is  also  a  trace  of  colour  at  the  sites  of  the  ventral  prolegs. 
The  wing-  and  appendage-cases  are  very  short,  and  take  about  twenty 
minutes  to  pass  from  the  margin  of  the  8rd  abdominal  segment  to 
their  permanent  position  at  the  margin  of  the  Ith,  but  it  takes  some 
hours  for  the  solid  portion  of  the  pupa  (head  to  4th  abdominal 
segment)  to  grow  from  one-third  of  the  total  length  to  three-fifths  of 
that  of  the  mature  pupa,  and  this  occurs,  not  only  by  its  own  increase 
in  length,  but  by  the  shrinking  of  the  last  six  abdominal  segments, 
the  total  length  of  the  pupa  being  remarkably  constant  throughout  all 
these  changes. 

In  another  specimen  of  l\  hncephala,  Chapman  observed  that,  three 
minutes  after  the  vermicular  movement  of  the  larva  was  first  noticed, 
the  trachese  were  seen  being  drawn  out  of  the  7th  and  8th  abdominal 
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segments.      After    five  minutes,   the   skin   split  above   the  prolegs 
between  the  5th  and  6th  abdominal  segments,  but  was  still  unmoved 
on  the  4th  abdominal,  i,e„  the  last  six  segments  of  the  pupa  occupied 
the  5th  and  6th   abdominal   segments   of    the   larva.      After  eight 
minutes,  the  skin  split  between  the  4th  and  5th  abdominal  segments 
above  the  prolegs,  and,  after  ten  minutes,  between  the  3rd  and  4th 
abdominals,  t.^.,  in  the  incision,  but  longitudinal  in  line  above  the 
prolegs.       After   eleven   minutes,    it  split  between  the  2nd  and  8rd 
abdominals,  the  skin  on  the  2nd,  at  this  time,  hardly  moved  down  at 
all,  the  6th  abdominal  segment  (larsal)  having  reached  the  end  of  the 
pupa.     After  thirteen  minutes  a  split  was  observed  between  the  1st 
and  2nd  abdominals.     After  sixteen  minutes,  the  trachea  was  drawn 
from  the  1st  abdominal  spiracle,  whilst  the  skin  of  the  4th  abdominal 
segment  (lar\^a)  reached  the  end  of  the  pupa ;    the  skin  split  dorsally 
down  the  three  thoracic  segments,  whilst  the  lateral  split  continued 
through  the  metathorax  and  first  three  abdominal  segments,  the  head 
also  splitting,  and  a  small   lateral  slit  appeared  on  the  meso-  and 
metathorax.     After  twenty  minutes,  the  |X)sition  of  the  first  spiracle 
was  exposed,  but  it  was  already  deeply  buried  between  the  segments 
and  hidden  ;  the  lining  of  the  alimentary  canal  was  drawn  out  between 
the  maxilla'.     After  24  minutes,  the  larval  head  had  reached  the  wing 
extremities,  the  antenme  clear  of  the  head  although  the  ends  still  stood 
up  free,  the  times  of  the  opening  and  closing  of  the  spiracular  valves 
about  equal.     After  29  minutes  the  pupa  freed  itself  from  the  larval 
skin,  some  fluid  was  visible  on  the  last  uncovered  segments,  whilst 
the   spiracles  were  closing  rapidly   (those  on  the  2iid,  6th,  and  7th 
abdominals  already  closed).      After  82  minutes  the  wings  extended 
so  as  to  reach  the  end  of  the  8rd  abdominal  segment,  the  movement  of 
the  fourth  spiracle  barely  visible.  The  maxilla?  presented  both  a  down- 
ward extension  (proboscis)  and  a  lateral  one,   the  latter  having  two 
lines  across  it,  as  though  representing  two  joints  of  the  maxillary 
palpus. 

Chapman  notes  that  as  soon  as  the  larval  skin  of  CharaA-es  Jasiiat 
has  been  cast,  the  pupa  is  still  of  considerable  length  and  compara- 
tively narrow,  and  the  wings  and  appendages  are  short,  only  reaching 
to  the  middle  of  the  8rd  abdominal  segment,  whilst  all  the  abdominal 
segments  are  rounded  with  deep  incisions.  Vermicular  movement 
continues,  with  the  result  of  gradually  bringing  the  pupa  into  its  short 
squat  form  with  very  dwindled  terminal  segments.  During  this 
process  the  wings  and  appendages  nearly  double  in  length,  and  the 
vermicular  movements  seem  to  cause  this  result  by  a  process  of 
forcing  the  fluids  from  the  diminishing  to  the  increasing  parts. 
During  this  stage  Chapman  first  noticed  certain  remarkable  phe- 
nomena connected  with  the  spiracles  (abdominal),  which,  at  the  com- 
mencement of  this  period,  are  **  wide  oval  depressions,  with  apparently 
the  spiracle  proper  of  a  brownish  colour  at  the  bottom.  During  the 
process  of  hardening  they  become  narrower,  till  they  are,  in  the  mature 
pupa,  very  narrow  lines,  with  questionably  any  actual  lumen."  Within 
a  minute  or  two  of  the  skin  being  cast.  Chapman  noticed  a  movement 
that,  he  says,  could  not  be  better  described  than  by  saying  that  these 
spiracles  **  winked  "  at  him.  The  brown -coloured  portion  was  now  at 
the  bottom  of  the  oval  slit,  not  much  wider  at  the  surface  than  below, 
but  just  within  the  outer  opening  there  descended  from  above,  and  hid 
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the  brown  base,  a  pale  p^reen  diaphragm,  exactly  like  an  eyelid,  and 
then  rose  again.  It  occurred  once  every  three  seconds,  the  opening 
being  now  the  shortest  part  of  the  sequence,  and  lasting  half  a  second. 
This  continued  till  the  spiracular  openings  became  too  narrow  to  see 
the  movements  distinctly.  As  the  observation  was  made  on  the 
naturally  suspended  pupa,  the  descent  of  the  diaphragm  was  from  the 
posterior  margin  of  the  spiracle,  the  final  narrow  slit  being  parallel 
with  the  lines  of  incision,  or  nearly  so.  Chapman  thinks  that  these 
were  valvular  arrangements,  associated  with  the  pumping  process 
necessary  to  the  expansion  of  the  appendages.  At  the  same  time,  he 
suggests  that  the  movements  might  be  merely  a  development  occurring 
for  the  occlusion,  more  or  less  complete,  of  the  spiracles  during  the 
pupal  state.  Further  observations  were  made  by  him  as  to  the  details 
of  this  striking  phenomenon  on  other  newly-formed  pupie — Sphinx 
litfmtrif  Phalera  hucephala^  &c.,  and  published  Knt,  iUrord,  &c.,  x., 
pp.  185  rt  iteif.  In  Sjthiuj'  Ihfuntn^  the  abdominal  spiracles  were  at  first 
widely  open,  and  the  winking  movement  of  a  membranous  fold  from 
the  posterior  wall  of  the  trachea  a  short  distance  within  was  easily 
seen.  There  are  no  dark  chitinous  parts  in  connection  with  these 
valves  in  this  species.  The  movements  continued  as  long  as  observa- 
tion could  l)e  made,  although  the  period  of  closure  became  longer  and 
longer.  The  movements  of  the  valves  were  synchronous  with  the 
vennicular  movements,  but  not  with  the  pulsations  of  the  dorsal 
vessel.  During  actual  moulting  the  valves  were  quite  closed.  In 
Vhalera  hmrphalay  the  abdominal  spiracles  (on  segments  2-7)  are  wide 
oval  openings  immediately  on  moulting,  and  it  is  easy  to  look  into  the 
spiracular  trachea  as  far  as  it  joins  the  longitudinal  trunk  and  gives 
off  a  bunch  of  branches.  At  a  depth  from  the  outer  opening,  equal  to 
about  its  widest  diameter,  is  a  narrowing  or  second  opening,  marked 
by  a  narrow  semilunar  brown  chitinous  piece  running  across  the 
anterior  surface  of  the  tube,  with  its  free  end  just  standing  out  into 
the  lumen  of  the  tube.  Opposite  this,  posteriorly,  one  sees  nothing  at 
first,  but,  at  intervals,  a  thin  fold  from  the  posterior  surface  passes 
forwards  and  meets  this  chitinous  margin,  closing  the  tube.  At  first 
the  closing  lasts  only  a  second,  and  it  remains  open  for  five  or  six 
seconds,  but  gradually  the  intervals  become  more  equal,  and  before  the 
observation  ceases  the  period  of  closure  is  rather  the  longer.  The 
observation  ceases  because,  in  about  ten  minutes,  the  anterior  and 
posterior  lips  of  the  external  opening,  or  spiracle  proper,  become  by 
gradual  approximation,  very  close  together,  so  close  that,  knowing 
what  is  going  on,  one  can  still  see  that  it  is  continuing,  but  still  so 
little,  that,  without  that  knowledge,  little  or  nothing  could  be  made  of 
it,  and,  in  from  fifteen  to  twenty  minutes,  even  this  amount  of  view  is 
shut  out,  and  the  outer  spiracle  is  quite  closed.  In  another  24  hours 
or  so,  this  sinks  into  the  bottom  of  a  depression,  such  that,  except  in 
a  very  good  light,  one  cannot  see  it  at  all,  and  might  fancy  the  spiracle 
was  simply  a  wide  patent  opening. 

AVe  have  already  shown,  in  our  account  of  the  moulting  of  Vhalera 
btivephala,  that  it  takes  a  considerable  time  for  the  various  pupal  organs 
and  structures  to  assume  their  proper  proportions  after  having  got  rid 
of  the  larval  exuviip.  Chapman  has  worked  out,  in  considerable  detail, 
the  diflerences  existing  between  the  proportion  of  the  various  parts  in 
newly-formed   and   matured  puptc,  r.//.,    a  pupa   of    Sphinx  ligmtH 
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measured,  immediately  on  moulting,  l'87in.  in  length,  made  up  of 
(1)  'GBin.  from  anterior  extremity  to  end  of  wings.  (2)  l*24in.  to 
posterior  extremity.  After  two  hours  the  relative  lengths  had  become 
(1)  1-1  in.  and  (2)  'TSin.,  so  that  the  changes  represented  (1)  '63  :  1*1 
and  (2)  1-24  :  '78.  The  alteration  in  the  proportion  of  parts  that 
occurs  within  40  minutes  of  the  moult  of  1\  buvcphala  is  certainly 
remarkable.  The  length  of  the  pupa  in  sixteenths  of  an  inch  is, 
immediately  the  moult  has  taken  place,  17.  Dividing  the  length  into 
three  parts  :  (1)  From  anterior  extremity  to  end  of  wings.  (2)  Thence 
to  hind  margin  of  Gth  abdominal  segment.  (8)  Thence  to  anal 
extremity,  the  comparative  measurements  at  intervals  of  ten  minutes 
were  : — 


1.— At  moult  ..      ..7     :  n     :  4 
2. — After  10  minutes  7 J  :  oj  :  4 


3.— After  20  minutes  8     :  5     :  4 
4.— After  30  minutes  HJ  :  4J  :  4 


5. — After  40  minutes  . .      ..0:4:4 

This  is  caused  partly  by  the  growth  of  the  wings  and  appendages,  till 
they  reach  the  hind  margin  of  abdominal  segment  four,  and  partly  by 
shrinkage  of  segments  live  and  six.  Chapman  considers  that  this  is 
due  to  a  great  extent  to  fluid  presssure  from  the  contracting  portions 
of  the  insect,  produced  probably  by  muscular  action,  combined  with 
the  ingestion  of  air.  As  bearing  on  this  point,  he  further  suggests 
that  the  activity  of  the  valves  of  the  spiracles  has  something  to  do 
with  the  regulation  of  fluid  pressure  in  connection  with  the  redistri- 
bution of  plasma  and  expansion  of  appendages,  then  so  actively  taking 
place. 

Not  only  is  the  proportion  of  parts  altered  in  the  early  stage  of 
pupal  existence,  but  their  shape  is  considerably  modified.  Thus 
Chapman  notes  the  newly-formed  pupa  of  SpJu'n.r  litfustri  as  having 
the  segments  all  very  marked  and  rounded,  with  deep  incisions,  the 
terminal  full  and  blunt,  not  tapering  as  in  the  adult  pupa,  the  5th  and 
Gth  abdominal  segments  being  especially  large  and  globular.  The 
head  stands  out  and  somewhat  apart,  as  it  does  permanently  in  many 
Tineid  pupae.  The  proboscis-case  forms  a  square  projection  •!  inch 
in  length  and  width,  but  bent  down  somewhat  already,  markedly  bifid, 
and  the  two  lateral  halves  easily  separated.  This  case  assumed  its 
pennanent  shape  and  length  of  nearly  -28  inches  in  about  an  hour." 
Edwards  notes  {CanaiHan  KutnuKtlatfisty  ix.,  p.  229)  that,  when  the  larval 
skin  of  Pnlt/tfimia  inter  rot  lationiii  is  first  thrown  off,  the  chrysalis  hangs 
limp  and  distended  like  a  long  cone,  with  no  prominences  except  the 
mesonotum.  Presently,  he  says,  the  segments  **  shorten  and  become 
broader,  the  ends  of  the  wing-cases  creep  nearer  the  tail,  the  tubercu- 
lated  points  on  the  abdomen  swell  out,  the  head-case  pushes  up,  with 
its  palpi-cases,  and,  in  the  course  of  half-an-hour,  the  final  and 
characteristic  shape  is  assumed.  The  change,  in  these  respects,  is 
nothing  like  so  striking  in  Ptdi/ifonia  as  in  Limcnitis^  where  the  chrysalis 
is  greatly  hunched  and  displays  a  prodigious  mesonotum.  In  this 
case,  also,  the  chrysalis  is  at  first  limp  and  shapeless,  but  reaches  its 
proper  form  in  the  same  way,  the  segments  contracting  and  the 
processes  growing  and  maturing  as  one  looks  at  them.'*  Osborne 
notes  that,  at  the  moment  of  exclusion,  the  anterior  horn  of  the  chrysalis 
of  Knvhlnv  ranlainim's  is  a  minute  (ventrally),  incurved  process,  and  it 
may  almost  be  seen  growing  till  in  an  hour  or  two  it  has  attained  the 
completed  size  when  it  is  equal  in  length  to  the  iwsterior  horn. 
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Many  incidental  phenomena  connected  with  the  pupal  moult  have 
been  observed.  One  of  the  most  curious  was  dpscribo<l  (Trans.  Knt, 
Soc.  hind.,  1887,  p.  802)  by  Poulton  and  further  elaborated  {Knt. 
Hevonlj  X.,  p.  116)  by  Chapman.  It  consists  of  the  development  of 
black  pigment  over  the  wing  areas  in  the  larva  of  ScidioptenfA'  libatriv 
as  soon  as  it  commences  to  spin  its  cocoon  and  some  time  before  it 
actually  moults.  These  two  black  patches  are  very  conspicuous  on  the 
green  larva,  the  colour  being  entirely  in  the  superficial  layer  of  the 
lar\'al  skin  and  moulted  witli  the  latter.  The  pupa  itself  is  sooty-black 
and  this  blackness  is  due  to  the  presence  of  a  special  pigment,  and  it 
would  appear  that  this  larval  pigment  is  similar  to  that  of  the  pupa, 
and  is  connected  with  it  in  some  way.  Chapman  points  out  that  the 
material  for  this  pigment  is  present  in  the  superficial  layer  of  the 
chitinous  covering  of  the  pupa  at  moulting,  whilst  it  is  still  green  and 
soft,  and  that  the  pigment  is  formed  from  it  by  some  chemical  change 
on  exposure  to  air  and  light,  probably  by  oxidation.  This  material, 
he  considers,  is  probably  formed  from  some  constituents  of  the 
epidermic  cells  that  break  down  to  liberate  the  effete  superficial  layer 
from  the  dermis  beneath,  most  of  which  is  probably  at  once  absorbed  by 
the  new  layer  of  epidermal  cells  forming  on  the  surface  of  the  dermis.  He 
then  explains  the  formation  of  the  black  larval  wing-patches  as  follows: — 
"  During  the  larval  life  the  wing  lies  in  an  invaginated  pocket  of  the 
dermis,  but  at  the  date  of  the  change  to  pupa  it  does  not  do  so,  but 
lies  innnediately  beneath  the  effete  skin  that  is  about  to  be  thrown  off, 
and,  therefore,  one  of  the  changes  that  occur  at  the  end  of  larval  life, 
is  the  disappearance  of  the  double  fold  of  dermis,  between  the  epidermis 
and  the  wing.  "When  the  outer  layer  of  this  frees  itself  from  the 
epidennis,  it  no  doubt  does  so  by  the  same  process  as  that  which 
develops  pigmentary  material  elsewhere,  but  here  the  dermis  below 
has  itself  also  to  disappear,  so  that  this  material  is  not  at  once 
appropriated  by  the  proper  new  cells  beneath,  and  there  is  a  certain 
excess  of  it,  so  to  speak,  free.  This  then  permeates  the  effete  cuticle, 
reaches  the  surface,  and  undergoes  the  oxidation,  or  other  process,  that 
converts  it  into  pigment.  There  is  no  other  portion  of  the  larva  where 
pigmentary  material  might  thus  be  set  free,  but,  in  this  situation,  it  is 
difficult  to  see  how  it  could  be  avoided  without  a  dift'erent  physio- 
logical process  having  been  evolved  for  this  little  area.  If  we  knew 
the  precise  time  at  which  the  wing  became  di  sen  capsuled,  wo  could 
better  judge  as  to  the  probability  of  this  being  the  correct  hypothesis. 
It  would  also  throw  light  on  the  subject  to  know  if  other  instances  of 
the  same  coloration  of  the  larva  were  confined  to  cases  in  which  the  pupa 
has  pigmental  colouring,  and  that  it  does  not  occur  where  the  ordinary 
chitinous  brown  only  is  the  pupal  colouring."  One  would  be  interested 
to  learn  whether  the  blackness  of  the  **  Osborne  membrane  "  of  Amma 
arckippuHy  mentioned  by  Edwards  {Canadian  KnUnmdinjint,  ix.,  p.  281), 
has  been  developed  in  a  similar  manner. 

It  sometimes  happens  before  the  last  larval  skin  is  exuviated  that 
one  can  see,  through  the  transparent  skin  of  certain  larvas,  some 
portions  of  the  pupa  which  have  already  assumed  a  brown  chitinous 
colour,  and,  in  many  pupae,  immediately  after  the  moult,  there  are 
portions  already  brownish,  whilst  the  greater  part  of  the  pupa  is  green 
and  soft.  Chapman  writes  {Knt,  lUrord,  x.,  pp.  117-118)  of  this  as 
follows :  **  In  Scolwiitenjx  libatrLv,  before  the  moult,  a  slight  ruddy  tint 
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is  observable  over  the  prothorax,  and  a  pink  spot  appears  on  the  meso- 
thorax,  just  behind  the  first  spiracle.  During,  and  just  after,  the 
moult,  the  colouring  of  the  prothorax  is  seen  to  affect  precisely  that 
part  of  it  that  is  exposed  in  the  pupa,  whilst  a  slight  tinting  exists 
over  both  the  meso-  and  metathorax.  The  pink  spot  is  seen  to  be  the 
posterior  lip  of  the  thoracic  spiracle,  as  usually  seen  and  described  in 
the  pupa.  In  the  pupa  of  Fhalcra  bncephala,  the  portions  coloured  at 
the  moult  are  only  the  anal  spines,  and  the  adjacent  margins  of  the 
last  two  abdominal  segments,  where  they  are  sculptured.  In  Sphiruc 
liffujttri,  the  mesothoracic  margin,  at  first  spiracle,  is  already  coloured 
brownish  at  the  moult,  as  well  also  as  the  flanges  along  the  sides  of 
the  6th,  6th,  and  7th  abdominal  segments.  It  seems  to  be  very  usual 
for  the  posterior  margins  of  the  first  spiracle  to  be  already  slightly 
matured.  In  .S'.  ocellatm,  the  lips  of  the  pro  thoracic  spiracle,  the 
posterior  margin  of  the  7th  abdominal  segment,  the  pale  bands  on  the 
dorsum  of  the  metathorax,  and  the  2nd  and  drd  abdominal  segments, 
as  well  as  many  of  the  small  cutaneous  pits,  become  brownish  at  the 
time  the  larval  skin  is  moulted.  I  think,  in  these,  and  in  other, 
instances,  two  points  appear,  the  first  is  that  no  portion  of  the  pupa 
can  be  allowed  to  harden  and  colour  before  the  moult,  that  has  to 
undergo  any  expansion  or  contraction  during  the  alteration  in  form 
that  occurs  just  after  the  moult.  The  second  is  the  special  case  of  the 
thoracic  spiracle.  What  we  call  the  thoracic  spiracle  in  the  pupa,  is 
not  the  spiracle  itself,  which  has  the  same  structure,  or  nearly  so,  as 
the  other  spiracles,  and  is  buried  deeply  in  the  fold  between  the  pro- 
and  mesothorax,  and  communicates  with  the  surface  by  a  narrow  slit, 
but  is  the  opening  on  the  surface  and  is  between  the  two  segments 
close  to  the  antenna.  The  margin  of  one  or  of  both  segments,  here, 
is  very  often,  indeed  usually,  specially  wrinkled,  striated,  or  otherwise 
characteristically  and  beautifully  elaborated.  It  is  very  important, 
therefore,  that  these  margins  should,  on  the  moult  to  pupa,  fall  exactly 
into  their  right  places,  and  as  this  would  often  be  apt  to  fail,  if  they 
were  as  soft  as  the  rest  of  the  pupa,  we  can  understand  why  they  are 
so  usually  (?  always)  coloured  and  hardened  to  some  degree  before  the 
moult  takes  place."  By  having  already  some  hardened  chitin  for  the 
margin  and  lips  of  the  tube,  the  due  opposition  of  the  surfaces  is 
assured.  As  bearing  on  Chapman's  view  as  to  the  parts  which  thus 
appear  to  become  prematurely  coloured  (hard  and  chitinous),  being 
already  matured  and  potentially  functional,  we  may  note  an  observation 
made  by  Edwards  as  to  the  rapid  formation  and  hardening  of  the  knobs 
to  which  the  **  Osborne  membrane  '*  is  adherent,  in  certain  Nymphalid 
puptti  in  process  of  formation,  at  the  critical  point  of  fastening  the  cre- 
mastral  hooks  into  the  silken  pad.  This  reads  :  '*  It  is  useless,  I  think, 
to  search  for  this  membrane  until  the  latter  end  of  the  suspending 
period  of  Ammia  archippm.  One  thing  is  certain,  it  is  not  till  late  in 
that  stage  that  these  knobs  do  show  themselves,  but  they  are  then  soft 
and  white,  becoming  hard  (chitinous)  just  when  they  are  needed.** 

Owing  to  the  exceedingly  different  habits  and  surroundings  of  the 
quiescent  pupa  compared  with  those  of  the  mandibulate  larva,  great 
changes  occur  when  the  pupal  state  is  assumed.  In  many  lepidopterous 
pupae  the  mandibles  are  entirely  wanting,  whilst  the  1st  maxilla3  are 
highly  developed  and  specialised,  the  head  is  entirely  modified  in  shape, 
the  antennae  and  legs,  rudimentary  in  the  larva,  are  well  developed, 
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whilst  the  wings  become  external  organs,  and  conspicuous  on  each  side 
of  the  mesothorax  ;  the  simple  ocelli  of  the  larva  are  replaced  by  the 
large  compound  eye,  whilst  the  prolegs  disappear  from  the  abdominal 
segments  and  the  genital  organs  become  externally  visible  ;  the  pupal 
cremaster  is  developed  from  the  suranal  plate  of  the  larva,  and  so  on. 
However  great  the  external  changes  may  be,  those  of  the  internal  organs 
are  equally  modified,  and  these  changes  are  usually  more  particularly 
evident  in  the  digestive  and  nervous  systems.  The  pupal  form  is,  in 
these  particulars,  much  nearer  to  the  imago  than  to  the  larva,  and  the 
pupal  digestive  organs  are  much  more  nearly  approximated  to  the 
imaginal,  although  the  **  reservoir  '*  of  the  imago  is  not  indicated  in 
the  pupa.  The  head,  genital  organs,  and  urinary  vessels  are  nearly 
the  same.  The  imaginal  discs  of  the  wings  and  legs  are  to  be  seen 
when  the  larva  is  in  the  quiescent  stage,  whilst  Gonin  finds  in  Pierin 
that  the  ventral  discs  of  the  three  thoracic  segments  are  each  repre- 
sented by  several  distinct  folds  attached  to  the  femoro- tibial  bud  and 
to  the  tarsal  joints.  The  imaginal  discs  may  serve,  in  the  case  of  the 
Lepidoptera,  either  for  the  formation  of  new  organs  or  for  the  growth 
and  transformation  of  organs  already  existing.  The  imaginal  discs  of 
the  wings  do  not  participate  in  the  larval  moults,  and  their  surface 
only  forms  a  cuticle  towards  the  end  of  the  last  larval  stage  and 
becomes  pronounced  with  the  assumption  of  the  pupal  form.  At  this 
stage,  the  network  of  fine  trachete  of  the  wing-bud  is  drawn  out  with 
the  internal  cuticle  of  the  large  tracheie  (the  permanent  trache»  appear 
at  the  time  of  the  third  larval  moult  as  large  rectilinear  trunks,  but  are 
not  filled  with  air  until  the  time  of  pupation).  There  are  from  eight 
to  ten  of  these  trachew  in  each  wing,  and  they  give  rise  in  the  pupa  to 
a  new  system  of  fine  trachete  (tracheoles)  which  replaces  that  of  the 
larva  (Gonin). 

The  development  of  the  pupal  legs,  antennae,  wings,  maxillae, 
maxillary  and  labial  palpi,  takes  place  principally  during  the  final  larval 
stage,  and  their  growth  becomes  especially  rapid  in  the  quiescent 
period  preceding  pupation.  The  pupal  organs  are,  more  or  less,  how- 
ever, only  one  stage  of  the  series  that  lemls  to  the  final  development  of 
the  imaginal  structures,  and  hence,  although  external  organs,  their 
development  is  continuous  within  the  pupal  shell,  and  they  may  thus 
be  best  considered  when  dealing  with  the  internal  structure  of  the 
lepidopterous  pupa. 

Gonin  has  set  himself  to  explain  why  the  antennae,  maxillae,  legs, 
and  wings  occupy  the  position  they  do  in  the  lepidopterous  pupa.  He 
states  that  ''  when  pupation  is  normal,  the  integument  splits  open  on 
the  back  of  the  thorax  and  the  larval  skin  is  drawn  from  before  back- 
wards, and  that,  owing  to  the  feeble  adherence  which  the  chitinous 
secretion  gives  it,  it  draws  along  with  it  the  underlying  organs.  The 
legs,  antennae,  and  two  halves  of  the  maxilhe,  retained  by  their  ends 
in  a  small  chitinous  case,  can  only  disengage  themselves  from  it  when, 
in  elongating,  they  have  acquired  a  sufficient  tension.  The  curves  are 
thus  straightened  out  and  the  folds  unbend.  The  chitinous  mask  of 
the  head,  in  withdrawing  with  the  larval  skin,  follows  the  ventral  line; 
the  tongue  and  labial  palpi  free  themselves  from  its  median  part ;  the 
antennae  disengage  themselves  from  the  two  lateral  scales.  Between 
these  different  appendages  a  space  is  left  on  the  surface  of  the  head  for 
the  eyes  and  on  the  thorax  for  the  legs.    These  are  not  completely 
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extended  on  account  of  the  lack  of  freedom  of  the  femora- tibial  arti- 
culation ;  the  femur  preserves  its  direction  from  behind  forwards ;  and 
the  knee,  in  the  first  two  pairs,  remains  at  the  same  height.  The  wings 
overlie  then  and  cover  the  underside  of  the  two  basal  abdominal 
segments.  Their  surfaces,  in  becoming  united,  increase  much  in 
size."  Gonin  further  states  that  the  positions  which  the  organs  assume 
are  determined  in  advance,  and  that  the  structure  of  the  hypodermis  id 
specially  modified  in  all  the  parts  which  remain  external.  He  also 
notes  that  if,  during  transformation,  the  chitinous  mask  (larval  head) 
be  separated  from  the  integument  beneath,  the  antennae  and  tongue 
will  not  be  fully  extended.  The  position  taken  up  by  the  organs  is 
due  to  the  fact  that,  as  the  larval  skin  moves  back,  it  preserves  sufficient 
adherence  to  the  organs  beneath  to  draw  them  after  it  in  the  direction 
of  the  abdomen. 

Chapman  observ^es  that  at  the  larval-pupal  moult,  the  head  of  the 
larva  of  Sphinw  Wiustn  splits,  and  remains  attached  to  the  skin  by  its 
labial  margin.  The  effete  larval  head  is  packed  tightly  with  the  new 
pupal  mouth-parts  and  antennae  (chiefly  the  latter),  coiled  and  folded 
up.  At  the  moult,  as  the  head  slides  down  the  venter,  it  pays  out  the 
antennae,  maxilhe,  &c.,  and  seems  to  deposit  them  in  their  places,  just 
as  the  skin  of  the  legs  seems  to  place  the  legs  in  position.  This, 
however,  is  only  a  true  picture  to  some  extent,  and  there  is  something 
vastly  stronger  in  the  appendages  reaching  their  true  position  than 
a  mere  submission  to  being  laid  down  in  this  way,  and,  in  investigating 
mouth-parts,  &c.,  and  separating  them  to  learn  their  true  connections  in 
freshly  moulted  pupae,  one  finds  that  they  go  back  to  their  places  rapidly. 
Dropping  the  pupa  into  weak  spirit  will  often  prevent  the  appendages 
falling  into  their  right  places,  as  it  distorts  them  and  prevents  the 
chitinous  fluid  hardening  rapidly.  Each  appendage  (leg,  wing, 
antenna,  &c.)  then  appears  as  a  mere  watery  bag,  and  looks  as  if  it 
would  take  .any  form  at  will.  The  contents  are  very  fluid,  and,  on 
puncture,  flow  out  and  leave  the  part  (or  the  whole  pupa)  flaccid,  but 
it  has  an  envelope  of  definite  form,  which  it  persistently  takes  when 
undisturbed  and  distended  bv  its  fluid  contents,  and  this  fonn  is  such 
as  to  place  each  appendage  exactly  in  its  correct  position. 

The  not  infrequent  instance  of  an  imago  with  a  larval  head,  may 
be  due  to  the  hetul  at  the  pupal  moult  retaining  its  larval  habit  of  not 
breaking  up  as  it  should  do  at  this  moult,  and  so  maintaining  its  place, 
packed  with  the  antennae,  <&c.  Should  it  succeed  in  emerging  as  an 
imago  the  larval  head  will  remain.  This,  however,  often  prevents  the 
emergence  of  the  imago  altogether.  The  first  note  on  the  presence  of 
a  larval  head  on  an  imago  is  said  to  be  that  by  Miiller,  in  Der  Xatur- 
forscheVf  for  1781.  In  the  Knt.  .l/o,  -Va//.,  vii.,  p.  227,  are  records  of 
such  examples  of  Vijrameia  atalantay  Xynijfhalis  popnlif  (rcustrojiarha 
querrifolia^  and  liombyx  mori.  We  have  already  recorded  (vol.  i., 
p.  428)  instances  of  Anthrocerid  imagines  retaining  the  larval  head, 
and  Poujade  records  {Ihdl.  Sov,  Knt,  Kratu-f,  6  ser.,  ii.,  p.  Ixxxiii)  a 
pupa  of  PifHs  rapae  with  the  head-parts  covered  by  the  head-case  of  the 
larva. 

Lovett  succeeded  (KnU,  xiv.,  p.  17G),  by  placing  a  pupa  of  Arctia 
caia  in  alcohol,  just  before  it  had  freed  itself  from  the  larval  epidermis, 
in  observing  that  the  pupa  at  this  stage  has  the  head,  eyes,  antennae, 
legs  and  wings  perfectly  free,  and  the  anal  orifice  quite  conspicuous. 
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The  limbs  had  a  fleshy,   structureless  appearance.     The  wings  ei- 
hibited  numerous  vessels  ramifying  over  the  whole  surface. 

Further  details  of  metamorphosis  are  necessarily  included  in  the 
consideration  of  the  external  morphology  and  internal  structure  of  the 
lepidopterous  pupa  in  the  succeeding  chapters.  We  may  now  briefly 
summarise  the  chief  general  principles  that  appear  to  us  to  be  con- 
nected with  the  nature  and  use  of  metamorphosis  in  insects. 

1.  The  Sjnaptera  or  apteroas  insects  have  no  metamorphosis,  the  winged 
insects  only  undergoing  the  changes  already  described.  This  would  suggest  that 
metamorphosis  per  $e  was  not  inherited  from  the  primitive  ancestor  of  all  insects. 

2.  The  earliest  and  most  primitive  orders  of  insects  pass  through  a  slight 
metamorphosis  only,  but,  as  the  adults  of  certain  orders  became  more  specially 
adapted  to  get  their  food  whilst  in  the  air  and  in  a  manner  totally  different  from 
that  by  which  they  obtained  it  during  their  larval  existence,  the  metamorphosis 
became  more  complete. 

.S.  The  advantage  accruing  from  metamorphosis  in  such  orders  as  Lepidop- 
tera,  Hymenoptera,  Diptera,  and  Goleoptera  is  evident  from  the  vast  number  of 
species  that  have  been  developed  and  are  now  in  existence. 

4.  The  fossil  remains  of  insects  suggest  that  in  the  Palseozoic  period,  ameta* 
bolous  and  heterometabolous  insects  alone  were  in  existence.  The  holometabolous 
insects  are  much  newer,  and  are  much  richer  in  the  number  of  species  than  the 
older  forms. 

5.  The  gi-eat  abundance  of  species  in  these  orders  shows  that  metamorphosis  is 
a  great  advantage  to  insects  in  the  struggle  for  existence.  The  period  of  exuvia- 
tion is,  in  all  Arthropods,  a  very  critical  one,  and  they  are  at  that  time  more  than 
usually  helpless  before  the  attacks  of  their  enemies.  The  holometabolous  insects, 
by  their  power  of  storing  up  surplus  food  (fat-body)  in  the  larval  stage,  which  they 
can  use  at  leisui'e  for  their  further  development  in  the  pupal  stage,  by  their  power  of 
hiding  within  cocoons,  dkc,  and  by  their  being  without  the  necessity  of  seeking  food 
during  this  critical  period,  are  able  to  undergo  the  necessary  changes  in  their 
organisation,  with  a  minimum  of  exposure  and  risk. 

Briefly  then,  we  may  consider  metamorphosis  to  be  an  adaptive 
habit  which  certain  insects  have  adopted  in  their  struggle  for  existence 
against  those  enemies  by  which  they  are  everywhere  surrounded,  and 
against  those  animals  that  compete  against  them  for  food.  The  habit 
of  flying,  by  which  they  are  able  to  escape  from  numberless  enemies 
that  have  not  this  power,  was  probably  one  of  the  first  factors  that  led 
to  their  ultimate  success.  The  additional  ability  to  store  up  food  in 
the  early  active  (larval)  stages  of  their  existence,  so  as  to  allow  them 
to  adopt  a  hiding  habit  and  quiescent  external  form  at  the  most  critical 
period  of  life,  must,  however,  have  been  the  proximate  cause  of  that 
success  which  has  culminated  in  their  being  numerically  the  most  suc- 
cessful types  o(  terrestrial  life  in  existence,  the  number  of  species  being 
almost  incredible. 


CHAPTER  II. 

INCIDENTAL    PHENOMENA     RELATINO     TO    METAMORPHOSIS    IN 

LEPIDOPTERA. 

A  large  number  of  interesting  details,  though  bearing  on  the 
phenomena  of  metamorphosis,  are  so  far  unconnected  with  the  main 
subject  as  to  be  better  dealt  with,  perhaps,  in  a  short  separate  chapter. 
The  following  paragraphs,  therefore,  are  on  points  that  have  occurred 
to  us  whilst  writing  the  preceding  chapter,  or  that  have  been  suggested 
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by  notes  made  whilst  preparing  the  subject-matter  of  the  following 
chapters. 

Bearing  closely  on  the  matter  of  imaginal  development  is  the 
subject  ot  pupae  passing  more  than  the  normal  time  in  the  pupal 
stage.      There  is  but    little  doubt  that,   in  our  latitude,   pupsB  do 
not  normally  pass  more  than  one  winter  in  this  state.      We  may 
classify  pupae  that  do  go  over  the  winter  as  :    (1)  Those  that  mature 
in  the  autumn,  the  fully-developed  imago  really  hybernating  within 
the    pupal   shell,   ejf.,    the    Taeniocampids,    Panolis   pijiiperda    and 
Valeina    oleagina,      (2)  Those    that    undergo    apparently  but    little 
development  until  shortly  before  the  time  for  the  emergence  of  the 
imago,  then  mature  rapidly,  the  imagines  emerging  without  further 
delay.      We  doubt  much*  whether  any  of  the  first  section  go  over  the 
winter  a  second  year,  but  our  knowledge  of  the  condition  in  which 
many  pupae  go  over  the  winter  is  nil.      One  of  the  most  persistent  of 
all  pupae  for  over-wintering  for  a  number  of   years  is  KriogoAter 
lanestrisj  which  has  records  for  seven  years  (Speyer),  five  years  (Tutt), 
&c.,  and  then  emerging  successfully,  whilst  other  pupae  belonging  to  the 
same  batches  have  emerged  at  the  end  of  one,  two,  or  three  years,  and 
so  on.     Of  the  Acronyctids,  Chapman  says  that  Cmpidia  metjacephala 
is  the  most  accomplished  of  all  the  species  in  passing  more  than  one  winter 
as  a  pupa,  though  it  is  run  rather  closely  by  Acroni<^ta  leporina.     More 
than  half  a  brood  usually  goes  over  to  the  second  year,  and,  in  1891,  of 
three  pupae  left  of  larvae  of  1887,  two  emerged  quite  satisfactorily, 
ordinary,  full-sized  specimens,  whilst  the  third,  alive  and  well,  passed  the 
fifth  winter  as  a  pupa.  Of  Kupithecia  toffata  which  pupated  in  1888,  most 
emerged  in  1889,  but  several  in  April,  1890 ;  Satumia  pavonia  from 
Bannoch,  EnpitJiecia  venosata,  Emmeleda  albulatay  and  Heydenia  anro- 
macidata  from  Shetland,  pupae  received  in  1888,  chiefly  emerged  in  1890 
(Tutt),  Petasia  nubecidoaa^  three,  four,  and  five  w^inters  (Chapman), 
Sphinx  ligmtriy  pupated  1887,  emerged  1889  (Baxter),  Asphalia  ridens, 
pupated  1888,  emerged  1890  (Hodges),  Smennthus  tiliae^  pupated  1887, 
emerged  1889,  Notodonta  dromedarius,  Lophopteryx  camelina,  Eupitluda 
pygmaeata,  E.  luiariatay  pupated  1888,  emerged  1890  (Fenn),  Cucidlia 
verbosely  two  years  (Bayne),  Notodonta  trepida,  two  years  (Kimber), 
Triaena  tridensy  two  years  (King),  Phalera  hucephalay  two  years  (Daws), 
Papilio  macJiaon,  two  years  (Mitchell),  Xyssia  zonariay  two  years  (Row- 
land-Brown).   The  record  of  Catocala  nupta  pupating  in  October,  1898, 
and  emerging  in  August,  1894  {Ent,  Record y  vi.,  p.  88)  is  very  peculiar. 
Morris  notes  (Can.  Entom.y  viii.,  p.  198)  the  emergence  of  Samia  cynthia 
after  three  years  as  pupa.   Edwards  also  notes  {loc.  cit, ,  xxiv. ,  p.  52)  pupae 
of  AntJiochai^is  saray  A.  cetlinray  A,genutia,  A,  aiisonoideSy  Papilio  rutidmy 
and  P.  daunnsy  as  passing  two  years  in  the  pupal  stage  before  the  emer- 
gence of  the  imago.     Mera  notes  that  of  a  batch  of  Dianthoecia  capsin- 
cola  (eggs  laid  in  May,  1887),  about  one-half  emerged  in  the  August  of 
the  same  year,  the  remainder  not  appearing  until  the  following  May. 
Carpenter  notes  that  of  a  large  number  of  ( 'ymatophora  rid  em  that 
pupated  in  1888,  most  emerged  in  1889,  none  in  1890,  but  one  in  April, 
1891.     Adkin  writes  (Ent.  Recordy  ii.,  p.  90)  that  in  1884  he  fed  up 
larvae  from  26  ova  of  Endrmim  versicolor y  which  pupated  in  due  course, 
the  imagines  appearing  as  follows  :  April  19th,  1885,  one  male;  April 
20th-26th,  1885,  8  $  ;    April  drd-20th,  1886,  12  males  only.    Another 
lot  fed  up  in  1888  produced — Mardi  80th,  1889,  one  male  ;  April  4th, 
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1889,  one  male  ;  March  22nd' April  4th,  1890,  five  females ;  and  April 
16th,  1890,  one  male.  Fenn  notes  an  occasion  on  which  K.  versicolor 
passed  five  years  in  the  pupal  stage.  Saturnia  paroniaj  in  the  Orkney 
Isles,  pupated  in  July,  1866,  four  imagines  emerged  between  May 
2drd-June  16th,  1867,  all  females,  whilst  three  appeared  in  April, 
1868,  all  males  (Trail).  Hellins  states  that  more  than  half  the  pupae 
of  EtipiiJiecia  expallidata  that  one  gets  pass  two  years  in  the  pupal 
state.  Fletcher  notes  the  appearance  of  six  moths  of  Eiidopim  niyri- 
cana  from  a  large  batch  (larvte  collected  end  of  July,  1872)  on  August 
19th-22nd,  although  kept  in  a  fireless  room,  most,  however,  emerged 
during  June  and  July,  1878,  although  one  did  not  emerge  until 
June  1st,  1874,  all  being  kept  under  the  same  conditions.  From 
Emmelesiu  nni/asciata  larvm  collected  in  1871,  imagines  emerged  in 
1872,  1873,  and  1874  (Jones).  Pupae  of  Cerura  nnula  formed  in  1862 
produced  imagines  in  June,  1864  (Horn).  Cnvidlia  itcrophidariae 
larvae  collected  1894,  several  imagines  emerged  March,  1895,  two  or 
three  in  1896,  none  in  1897  or  1898,  seven  between  April  29th- 
May  8th,  1899,  having  been  in  the  pupal  stage  five  years  (Tutt). 

There  must  be  several  elements  that  result  in  the  causation  of 
the  retarded  emergence  of  the  lepidopterous  imago,  or,  perhaps,  it 
would  be  generally  more  correct  to  say,  of  the  retarded  development 
of  the  lepidopterous  imago.  Some  species,  especially  those  that  are 
strictly  northern,  ^.//.,  Petasia  nitbecxdomy  appear  normally  to  extend 
the  pupal  stage,  apparently  without  injury,  over  a  period  of  three,  four, 
or  five  winters,  and  then  to  emerge  satisfactorily.  Other  species 
widely  distributed  over  our  Islands — Eupithecia  renosata,  E.togata, 
Emmelesia  albulatUf  Endromis  versicolor ,  Saturnia  pavonia,  &c.,  occa- 
sionally pass  a  second  winter  as  pupae  even  when  derived  from  a 
southern  source,  but  do  so  frequently  even  when  northern  pupae  are 
brought  south,  in  fact,  such  pupae  are  more  prone  to  delay  their 
development  when  brought  south,  than  when  reared  in  their  own 
latitude  under  normal  conditions.  In  such  instances  as  these,  the  delay 
appears  to  arise  rather  from  an  excess  than  a  defect  of  temperature 
and  Chapman  notes  that  '*  this  appeared  to  be  especially  demonstrated  ** 
when,  some  years  ago,  he  attempted  to  force  the  pupae  of  several 
species  early  in  the  winter.  Not  one  of  the  pupae,  he  says,  **  would 
be  forced,  they  resisted  the  high  temperature  in  the  winter,  throughout 
the  spring,  when  their  proper  season  for  emergence  arrived,  and  went 
over  the  next  summer  and  winter.  These  pupae  included  some 
IXanthoedaey  which  are  rather  prone  to  taking  a  second  winter,  some 
Geometrids,  and  some  Cucullia  verbasci,  which  does  not  often  take  a 
second  winter.  It  is  as  though  these  pupae  felt  that  the  proper  season 
for  emergence  had  arrived  or  past,  before  they  had  made  a  move,  and 
they  must  therefore  wait  till  next  season.*'  There  can  be  no  doubt  that 
many  pupae  require  a  minimum  time  to  more  or  less  perfect  certain 
organs  before  the  rapid  histogenesis  resulting  in  the  final  imaginal 
development  is  possible,  and  that  this  final  histogenesis  is  impossible 
until  a  certain  condition  of  the  tissues  (or  of  the  histolytic  products) 
has  been  reached,  and  that  this  can  only  be  reached  under  certain 
external  conditions  of  environment  of  which  a  high  temperature  may  not 
be  one.  Having  reached  this  stage  a  gentle  forcing,  judiciously  increased 
after  a  time,  generally  produces  successful  results.  Thus  many 
Sphingid  pupae  that  wiU  rarely  respond  to  a  forcing  treatment  when 
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applied  in  the  very  early  stages  of  the  pupa,  will  generally  mature 
rapidly  under  the  same  treatment  if  applied  some  two  or  three  months 
afterwards. 

There  must  be,  however,  a  great  deal  in  the  individual  constitution, 
for,  of  pupee  from  the  same  batch  of  ova,  identically  treated  through- 
out their  whole  existence,  some  will  come  out  at  the  normal  time 
whilst  others  will  last  on  as  pupsB  for  another  year,  and  then,  will  only 
emerge  at  the  proper  season  for  the  insect  to  take  on  the  imaginal 
form,  thus  Baxter  notes  **  fourteen  Sphinx  Uffustn  pupated  in  1887, 
eight  emerged  in  June,  1888,  and  six  in  June,  1889 ;  all  fourteen  were 
subjected  during  the  first  year  to  the  same  conditions  of  heat,  damp- 
ness, &c."  We  ourselves  note  a  long  series  oiKmrnelefda  albidata  that 
emerged  in  April,  1890,  a  large  number  of  specimens  having  emerged  in 
April,  1889,  from  the  same  lot  of  pupae  received  from  Shetland  in  the 
autumn  of  1888.  Bayne  notes  that,  of  a  brood  of  Cucullia  rerboAci 
that  pupated  in  1888,  part  emerged  at  the  usual  time  in  1889,  the 
remainder  on  May  8rd,  1890.  Miss  Eimber  records  the  pupation  of 
nineteen  Notodonta  trejrida  in  1888,  in  January,  1889,  they  were  put  in 
a  forcing-house  (in  one  of  the  hottest  parts  of  a  hothouse),  some  came 
out  in  May  1889,  the  other  pupae  went  over,  the  heat  in  summer  was 
intense,  but  in  March  and  April,  1890,  five  fine  imagines  emerged. 

Even,  in  a  state  of  nature,  the  influence  of  temperature  on  over- 
wintering pupae  is  apparently  very  variable  and  uncertain.  In  1898,  we 
had  a  remarkably  hot  and  early  spring  and  summer  with  the  result 
that  Lepidoptera  that  hybemated  normally  in  the  egg  stage  had 
hatched,  and  those  that  hybernated  in  the  larval  stage  had 
pupated,  whilst  imagines  from  both  appeared,  long  before  their  usual 
time,  many  getting  in  an  abnormal  second  brood  in  August  and 
September.  Of  overwintering  butterfly  pupae  the  temperature  appears 
to  have  affected  some,  whilst  others  (of  the  same  species)  were  quite 
unaffected.  Thus  in  early  June,  1893,  we  note  the  possession  of  living 
winter  pupae  of  Pieiis  brassicae  and  P.  rapae^  and  also  pupae  from  eggs 
laid  in  April ;  at  the  same  time  we  had  overwintering  pupae  of  KuMo'e 
cardamifies,  and  eggs,  larvae,  and  pupae  of  the  year,  &c.  It  is  diflicult  to 
find  an  explanation  of  this  varying  effect  on  different  pupae  of  the  same 
species. 

There  are  species  that  are  almost  regularly  double-brooded  in  this 
country,  and  the  fact  that  double-broods  are  more  particularly  notice- 
able in  hot  summers,  such  as  1893,  makes  it  certain  that  temperature 
is  an  important  factor  in  their  development,  but  the  fact  that  partial 
double  broods  are  common  almost  every  year,  i.e.,  that  from  a  single 
batch  of  eggs  laid  in  spring  or  early  summer,  a  part  of  the  larvae  will 
feed  up  rapidly  and  emerge  in  late  summer  or  autumn,  and  produce 
eggs,  larva?,  or  pup«  to  over-winter  in  due  course,  whilst  the  re- 
mainder linger  on  as  over-wintering  larvae  or  pupae  (according  to  the 
species)  although  treated  exactly  similarly,  suggests  that  there  is  some 
hereditary  difference  in  the  individuals  themselves,  as,  indeed,  has 
already  been  shown  in  Arctia  caia  (atite,  p.  16).  Of  species,  the  bulk 
of  which  are  single-brooded,  but  which  produce  a  partial  double-brood 
on  occasion,  a  very  fair  share  of  our  lepidopterous  fauna  might  be 
enumerated — Papilio  machaon,  J jeiicophasia  ainapis  (always  double- 
brooded  in  south  Europe),  BrenUiis  euphroHi/jie,  13.  sclenCf  Drtjas  paphia, 
Nisoniades  tar/es,  &c.,  will  at  once  occur  to  every  lepidopterist.     Clos- 
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tera  anacJioreta  and  Notohphits  tjoiwstujma  will  produce  partial  third 
broods  occasionally,  as  also  will  Spilosoma  fnliginom  (Bazett),  Tephrosia 
bistortata  (Riding),  Acidalia  subserireata  (Prout),  &c.  Partial  double- 
broods  are  recorded  frequently  in  SmerintJius  pojmli,  S.  oceUatus,  one 
or  two  examples  only  in  a  large  brood,  Stauropiis  fctgi,  pretty  general 
(Hollanch,  Vhoerocawpa  elpenor^  rarely  (Matthews),  Euthemonia 
iiusula,  fairly  large  part  of  broods  (Hutchinson  and  others),  Nemeo- 
pkUa  plantaginis  (Newnham  and  Cowie),  Clostera  pifjra  {reclusa)  (Bowles), 
Plxtsia  chrysitis  (Burrows),  P.  festucae  (Cross),  IHpterygia  scabriusctda 
(Burrows),  Metrocampa  nianjaritaria  (Tutt),  Acidalia  inomata,  Ligdia 
adustata  (Burrows),  Feficallia  syrimjaria  (Robertson),  Tephrosia  creptu- 
cularia  {biundularia),  very  rare  (Bacot),  and  numberless  other  species. 

This  brings  us  to  a  very  peculiar  fact,  viz.,  the  tendency  that 
hybridity  has  to  unsettle  the  regular  habits,  as  it  were,  of  the  parent 
species  as  to  time  of  emergence,  and  the  production  of  continuously 
brooded  progeny.  This  has  been  repeatedly  observed  with  regard  to  the 
hybrids  of  SmerintJnis  popidi  x  oceUatuSy  most  of  which  appear 
to  emerge  in  the  autumn,  Tephroda  crepuscularia  x  bistortata  (viie, 
Trans.  Ent.  Soc,  Lond,,  1898,  p.  89^  Amphidasys  strataria  x  betidaria, 
bred  by  Chapman,  and  emerged  in  late  autumn,  &c. 

Our  present  knowledge  of  the  changes  that  occur  within  the  pupa 
during  the  progress  of  the  development  of  the  wings  leads  us  to  mention 
a  fact  that  has  not  yet  been  very  satisfactorily  explained,  viz,,  the  pro- 
duction of  a  lepidopterous  imago  and  parasite  from  the  same  pupa,  the 
former  usually,  of  course,  more  or  less  imperfect.  One  can  only  surmise 
that  the  larva  of  the  parasite  fed  on  the  non- vital  tissues  of  the  larva  (fat- 
body,  &c.),  and  pupated  before  the  development  of  the  vital  organs  of 
the  imago,  resting  in  its  quiescent  pupal  form  during  the  latter  period 
of  the  host's  development.  Kiinckel,  however,  notes  {Ami.  Ent.  Soc. 
France,  4  ser.,  vol.  iv.)  the  appearance  of  ArcHa  caia  $ ,  which 
emerged  with  crippled  wings  and  was  accompanied  on  its  emergence 
by  a  living  larva  of  a  dipterous  (at  first  recorded  as  ^'hymen- 
opterous  ")  parasite.  Here  the  larva  must  have  been  actively  feeding 
or  absorbing  during  imaginal  development.  Similarly  Robmeau- 
Desvoidy  notices  {Essai  siir  les  Myodaires,  ii.,  1880,  p.  28)  that  he  has 
seen  Phyrae  emerge  from  the  imago  of  Sphinx  ligustri.  Hearder  notes 
{Ent.  Mo.  Ma/j.,  xx.,  p.  22)  that  a  larva  of  Cerura  furcida,  when  full- 
fed  showed  symptoms  of  internal  disease,  and  that,  soon  after,  the 
pupa-case  of  an  ichneumon  projected  through  the  skin  of  the  larva. 
The  projecting  portion  of  the  pupa  was  crushed,  and  the  lepidopterous 
larva  afterwards  made  a  well-formed  cocoon,  from  which,  in  due  time, 
an  imago  emerged.  To  follow  up  the  subject  would  occupy  much 
more  space  than  we  can  afford,  and  we  only  mention  it  as  an  interest- 
ing subject  of  enquiry  from  a  biological  standpoint. 

Talbot  observes  {Ent,,  vii.,  pp.  15-16)  that,  in  some  pupse,  the 
imagines  emerge  by  means  of  the  hydraulic  pressure  obtained  through 
emitting  several  drops  of  fluid  from  the  anus  into  the  empty  anal 
space  of  the  pupa,  and  thus  forcing  up  the  imago  until  it  bursts  the 
pupal  case.  The  species  observed  were  Trochilium  bembeciforme  and 
Nonagria  arundinis. 

Horn  notices  {Ent.  Mo,  Mag,,  i.,  p.  61)  a  specimen  of  C.  vinxda  that 
he  extracted  from  the  pupa-case,  whose  wings  remained  for  two  whole 
days  as  little  lappets  about  a  quarter  of  an  inch  in  length,  the  wings  then 


88  BRITISH  LEPIDOPTERil. 

expanding  and  attaining  their  full  size,  the  specimen  being  a  specially 
large  and  well  developed  female.  Similar  observations  on  other  species 
have  been  frequently  recorded.  Chapman  notes  {Ent.  Mo.  Mag.,  xxx., 
p.  54)  that  on  January  19th,  1894,  at  2  a.m.,  a  Doritis  apollina  had 
emerged  on  a  mantel-shelf  in  a  room  with  a  fire,  and  at  a  temperature 
of  7d°F.  or  74°F.  It  searched  in  vain  for  some  time  for  a  suitable 
spot  on  which  to  rest  for  wing  expansion,  so  at  last  he  confined  it  in 
a  muslin  bag  and  took  it  into  another  room  with  a  temperature  of 
51°F.  At  9  a.m.  it  was  resting  quietly,  but  with  wings  absolutely 
imexpanded.  It  was  then  taken  back  to  the  warm  room,  and,  in  five 
minutes,  the  wings  were  found  well  advanced  in  development,  and  it 
shortly  became  a  perfectly  developed  specimen.  This  is  the  only  case  in 
which  lowered  temperature  is  suggested  to  have  been  the  active  factor 
in  the  retardation  of  wing-expansion.  Many  cases  of  retarded  wing- 
expansion  have  been  recorded,  possibly  some  may  be  due  to  this  cause ; 
Chapman  states  that  he  has  known  an  imago  extracted  too  early  from 
the  pupa  to  expand  its  wings  two  days  after.  We  remember  a  similar 
case  with  Aglais  urticae. 

There  are  numberless  subjects  bearing  more  or  less  indirectly  on 
the  metamorphosis  in  Lepidoptera  that  might  be  discussed,  but  these 
must  stand  over  until  a  later  volume. 


CHAPTER  m. 

THE   EZTBBNAL  MORPHOLOGY  OF  THE   LEPIDOPTEROUS   PUPA. 

The  pupal  stage  is  nominally  the  quiescent  state  preceding  the 
imaginal  stage  of  insects  with  complete  metamorphosis ;  really  it  is,  in 
such,  that  stage  in  which  the  vital  processes  are  most  active  and  most 
readily  impressed  by  external  conditions.  It  is  analogous  with,  but 
very  different  from,  the  nymph  stage  of  those  insects  with  incomplete 
metamorphosis,  and  differs  considerably  even  in  those  insects  that  have 
a  pupal  stage.  In  the  Trichoptera,  the  pupa  resembles  the  perfect 
insect  in  general  form,  is  at  first  quiescent,  but  apparently  becomes 
active  before  the  imaginal  ecdysis  occurs,  although  it  is  the  now  all  but 
perfect  imago  within  the  pupal  shell  that  is  really  so ;  in  the  Ephe- 
merids,  the  penultimate  ecdysis  is  accompanied  by  a  change  of  form 
to  the  winged  condition,  the  imaginal  ecdysis  being  simply  a  casting 
of  the  skin  after  the  winged  state  has  been  assumed,  whilst  the 
Odonata  also  have  no  pupal  stage,  these  insects,  in  the  stages  preceding 
the  imaginal,  being  known  as  nymphs.  The  lepidopterous  pupa  shows 
great  variation  in  its  structure  and  capacity  for  movement,  the  form 
with  limbs  and  appendages  free  from  the  abdomen  and  the  abdominal 
segments  freely  movable  on  each  other,  being  known  as  a  pupa-libera, 
that  with  the  appendages,  &c.,  partially  free  being  known  as  a  pupa- 
incompleta,  whilst  the  pupa  in  which  the  appendages  are  soldered  to 
the  abdominal  segments  and  in  which  movement  of  the  latter  is 
restricted  to  the  incisions  between  4-5,  5-6  and  6-7  is  known  as  a 
pupa-obtecta.  The  most  specialised  forms  of  pupte  such  as  those  of 
Leucophasia  sinapisy  Cupido  minima,  &c.,  have  no  movable  abdominal 
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incisions.  Some  difficulty  is  experienced  in  homolop^ising  some  of  the 
appendages  of  the  obtect  pupa  in  which  the  cephalic  appendages  are 
soldered  together.  We  know  of  no  example  of  a  coarctate  pupa  among 
the  Lepidoptera.  Such  are  enclosed  in  the  old  larval  skin  which 
forms  a  pupal  covering,  and  are  particularly  well-developed  in  some 
Diptera. 

The  assumption  of  the  pupal  stage  (as  also  the  appearance  of  the 
imago)  is  the  concomitant  of  an  ecdysis,  and  really  commences  with 
the  quiescent  lars'al  stage  that  precedes  the  actual  taking  on  of  the 
pupal  form.  The  pupa  can  be  dissected  out  of  the  skin  of  a  mature 
larva  many  hours  before  the  occurrence  of  normal  pupation,  and  under 
these  conditions  the  limbs  are  not  soldered  down  by  the  secretion  that 
afterwards  encloses  the  pupa  and  fixes  the  appendages  in  the  pupaB- 
obtectee.  This  fact  has  led  to  many  authors  erroneously  describing 
the  wings,  legs,  &c.,  as  appendages  of  the  imago,  and  not  as  pupal 
structures,  a  view  that  has  to  be  corrected  before  one  can  arrive  at  a 
logical  conception  of  the  true  nature  of  the  pupal  form  in  holometa- 
bolous  insects.  Chapman  points  out,  with  regard  to  this,  that,  if  an 
empty  case  of  a  pupa-incompleta  {Ctmiutf  Sesiay  &c.)  be  examined,  the 
cover  of  any  appendage  is  found  to  be  nearly  perfect,  r.//.,  the  antenna- 
case  is  observed  to  be  a  tube  with  an  opening  on  the  inner  surface 
close  up  to  the  head,  through  which  the  antenna  has  been  withdrawn  ; 
in  a  pupa-obtecta  it  is  a  plate  only,  the  inner  side  of  the  tube  may  or 
may  not  present  just  a  discoverable  shred  of  membrane.  Evidently 
evolution  has  proceeded  further  in  this  direction  in  the  obtect  than  in 
the  incomplete  pupa. 

The  pupa  then  must  be  considered  per  se,  not  as  an  extension  of 
the  lar\'al  state,  nor  as  a  mere  preliminary  to  the  imaginal,  but  as  an 
independent  stage  with  organs  and  functions  peculiarly  its  own.  It  is 
evident,  therefore,  that  it  is  erroneous  to  speak  of  the  various  parts  of 
the  pupa,  as  if  they  were  merely  cases  for  the  corresponding  parts  of 
the  imago,  and  Poulton  observes  that  the  terms  ophthalmothecae, 
pterothec«B,  ceratothecae,  podothecae,  &c.,  which  have  been  applied  to 
the  parts  within  which  the  imaginal  eyes,  wings,  antennae,  legs,  &c., 
are  developed,  tend  to  obscure  the  true  nature  of  the  pupal  organs 
which  are  more  correctly  described  as  pupal  eyes,  wings,  antennae,  and 
legs,  and  it  may  be  here  noted  that,  although  the  imaginal  organs  may 
be  formed  within  the  corresponding  pupal  ones,  the  form  and  structure 
of  the  latter  are  different  from,  and,  according  to  Poulton,  are  often 
far  more  ancestral  than,  those  of  the  former.  They  are,  he  says, 
''  remnants  of  a  time  when  the  last  stage  of  metamorphosis  in  the 
ancestors  of  Lepidoptera  was  something  very  different  from  a  butterfly 
or  moth.  The  old  terminology  obscm-ed  the  fact  that  the  pupa  has  a 
morphological  meaning  of  its  own,  and  that  traces  of  an  exceedingly 
remote  past  can  be  deciphered  by  the  study  of  its  structure."  Sharp 
points  out  {ImecUi,  p.  169)  that  '*  although  the  existence  of  a  pupa  is 
to  the  eye  the  most  striking  difference  between  insects  with  perfect  and 
those  with  imperfect  metamorphosis,  yet  there  is  reason  for  supposing 
that  the  pupa  and  the  pupal  period  are  really  of  less  importance  than 
at  first  sight  they  appear  to  be.  The  condition  that  precedes  the 
appearance  of  the  pupa  is  really  the  period  of  the  most  important 
change,"  &c.  Poulton  further  notes  that  Weismann's  great  discovery 
of  the  theory  of  histolysis,  by  which  certain  of  the  tissues  break  down 
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into  nutrient  fluids  and  lowly  differentiated  units,  from  which  the 
imago  is  subsequently  built  up  by  histogenesis,  a  process  akin  to 
embryological  devolopment,  has  an  important  bearing  on  the  subject. 
He  writes :  *'  If  we  examine  a  section  of  a  pupal  antenna  or  leg  (in 
Lepidoptera)  we  shall  find  that  there  is  no  trace  of  the  corresponding 
imaginal  organ,  until  shortly  before  the  emergence  of  the  imago."  It 
is  quite  possible  that  there  may  never  be  a  corresponding  imaginal 
organ  developed  within  it,  but  that  it  is  a  purely  pupal  organ,  a 
remnant  of  a  structure  once  functionally  active  but  now  no  longer  so, 
e.g.,  the  pupal  maxillary  palpi  of  the  Sesiids.  Poulton  then  says :  *'  In 
the  numerous  species  with  a  long  pupal  period  the  formation  of 
imaginal  appendages  within  those  of  the  pupa  is  deferred  until  very 
late  and  then  takes  place  rapidly  in  the  lapse  of  a  few  weeks.  This 
also  strengthens  the  conclusion  that  such  pupal  appendages  are  not 
mere  cases  for  the  parts  of  the  imago,  inasmuch  as  these  latter  are 
only  contained  within  them  for  a  very  small  proportion  of  the  whole 
pupal  period."  To  both  parts  of  this  statement  we  take  objection,  for 
whilst  it  may  be  quite  true  for  many  pup®,  it  is  utterly  contrary 
to  fact  for  others.  The  Taeniocampid  pupse,  being  formed  in  July- 
August,  perfect  their  imagines  in  September,  and  the  living  perfectly- 
developed  imago  exists  inside  the  pupa  until  March  or  April  of  the 
following  year.  Norman  notes  that  the  white  stigma  on  the  imaginal 
forewings  of  Panolis  piniperda  is  distinctly  visible  through  the  pupal 
skin  in  early  October^  although  the  imago  will  not  emerge  until  the 
following  March-April.  So,  also,  Dadd  says  that  the  white  stigma  of 
the  imaginal  forewing  of  Valeria  oleagina  can  be  seen  through  the  pupal 
wing  some  six  months  before  the  emergence  of  the  imago.  The  latter 
part,  too,  is  only  true  to  the  extent  that  the  imaginal  organs,  as  such, 
usually  exist  in  the  corresponding  pupal  organs  only  for  a  short  time 
before  emergence,  but  certainly  the  wings  are  all  the  time  wings  and 
not  merely  the  places  where  wings  are  to  appear. 

We  have  already  (vol.  i.,  p.  22)  referred  to  the  fact  that  Tichomi- 
roff  and  Graber  found  eleven  abdominal  segments  in  the  embryos  of 
Bombyx  moii  and  Gastropacha  qnercifolia  respectively.  Normally, 
however,  the  lepidopterous  larva  has  but  ten  abdominal  somites,  and 
in  some  Geometrid  larvae  only  nine  can  be  detected.  The  pupae  of 
many  species  show  distinctly  that  the  abdomen  consists  of  ten 
segments,  and  that  the  confused  mass  beyond  the  8th  abdominal 
segment  of  the  larva  reaUy  consists  of  two  segments,  much  more 
definite,  however,  in  the  larvae  of  some  families  than  others.  In  the 
pupa,  the  9th  abdominal  segment  is  generally  smaller  than,  but  quite 
as  distinct  as,  the  preceding  segments,  whilst  the  10th  segment  bears 
the  cremaster  (if  one  be  present),  analogous  with  the  anal  flap  of  the 
larva.  There  is  something  to  be  said  for  Poulton's  view  that  the  10th 
abdominal  segment  of  the  pupa  may  be  really  composed  of  two 
segments,  an  upper  cremastral-bearing  part,  and  the  lower  part,  but 
it  seems  to  us  that  the  former  is  analogous  with  the  anal  flap,  the 
latter  with  the  anal  prolegs  of  the  lar\'a.  We  agree  with  him  that  the 
line  of  separation  between  the  upper  and  lower  parts  of  the  10th 
abdominal  segment,  as  exhibited  in  his  Morpholotfy  of  the  laepidopterom 
Pupa,  fig.  7,  p.  196,  "corresponds  to  the  posterior  part  of  the  chink 
beneath  the  larval  anal  flap."  He  adds  that  '*  the  constriction  which, 
in  certain  pupae,  encircles  the  base  of  the  terminal  spine,  would  then 
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cease  to  have  any  morphological  significance,  and  this  is  also  rendered 
probable  by  the  fact  that  closely  allied  pupie  are  altogether  without  it, 
&c.**  For  the  upper  (cremastral)  portion  of  the  10th  abdominal  pupal 
segment,  Foulton  has  suggested  the  tenn  *'  rostral,"  restricting  the 
term  '*  anal  *'  to  the  lower  portion,  the  analogue  of  the  anal  prolegs. 

The  head  of  the  lepidopterous  pupa  consists  essentially  of  the 
clypeus  (or  face-piece),  the  dorsal  head-piece  (the  segment  of  the  head 
in  contact  with  the  front  edge  of  the  prothorax),  and  a  separate  piece 
(only  existent  in  some  of  the  most  generalised  forms)  placed  between 
the  clypeus  and  the  dorsal  head- piece,  and  which  Chapman  says  is 
probably  '*  a  portion  of  the  anterior  head-cover  or  face-piece."  It  does 
not,  he  says,  *'  divide  in  the  middle  line  on  dehiscence,  but  remains  in 
one  piece ;  it  is  probably  the  dorsal -plate  belonging  to  the  antennal 
section  of  the  head,  as  (hstinguished  from  the  face-piece  proper  which 
is  the  anterior  plate  (or  plates)  belonging  to  the  mouthparts."  The 
eyes  occupy  a  large  portion  of  the  lateral  area  of  the  clypeus,  the 
glazed  eye  being  generally  conspicuous,  and  stretching  from  the  base 
of  the  antenme  to  the  base  of  the  first  pair  of  legs.  It  may  be  that  it 
is  more  correct  to  describe  the  eye  as  occupying  the  whole  of  the  side- 
pieces  of  the  head,  as  usually  seen,  the  dorsal  head-piece,  when  present, 
including  the  remainder. 

The  thoracic  segments  of  the  lepidopterous  pupa  are  generally  well 
marked,  clearly  defined,  and  separated  from  each  other  by  distinct 
sutures.  The  prothorax  is  attached  in  front  to  the  head  segments,  the 
mesothorax  carries  the  pupal  fore-wings,  and  the  metathorax  the  pupal 
hind-wings.  The  prothoracic  spiracle  is  usually  buried  well  in  the 
suture  between  the  prothorax  and  mesothorax,  more  or  less  dorso- 
laterally.  The  abdominal  segments  are  usually  clearly  defined  and 
separate,  and  the  segmental  incisions  well-marked,  movable  on  each 
other  in  the  pupa-libera,  variable  as  to  the  number  of  movable  inci- 
sions in  the  pupa-incompleta  and  pupa-obtecta,  segments  8,  9  and  10, 
however,  being  always  unite<l  into  one  mass.  Chapman  notes  that  the 
abdominal  segments  of  the  pupa  of  Kriocrania  are  all  *^  free."  In 
the  Cochlidids,  segments  1-6  are  free,  i.e.,  none  of  them  are  soldered 
to  the  wings  and  appendages,  and  they  appear  to  be  capable  of  inde- 
pendent movement  on  each  other.  It  may  be  here  noted  that  the 
abdominal  segments  1-2  are  so  closely  applie<l  to  the  appendages,  and 
that  the  soldering  is  so  delicate  in  the  pupte  of  Nepticulids,  Adelids, 
&c.,  that  it  is  almost  impossible  to  say  whether  they  are  actually  free 
or  not.  Packard  says  that  in  the  Vroiio.vidae  the  abdominal  segments  2-9 
are  free,  and  armed  with  enormous  dorsal  spines.  In  all  lepidopterous 
pupte  each  of  the  abdominal  segments  1-8  bears  spiracles ;  strangely 
enough  the  pair  on  segment  8  are  completely  aborted  and  function - 
less,  although  their  larval  homologues  are  especially  well-developed. 
There  are  also  certain  superficial  marks  on  the  abdominal  segments 
of  some  pupffi,  which  have,  so  far  as  is  known,  no  functional  value  and 
are,  apparently  of  no  morphological  value.  They  are  remnants  of  the 
larval  structures,  and  constitute  depressions  in  the  position  of  the  pro- 
legs,  as  well  as  in  the  positions  of  the  more  pronounced  larval  tubercles, 
and  sometimes,  even,  occupy  the  place  of  the  hairs  (the  latter  them- 
selves being  also  present  in  many  pupas),  and  being  homologous  both 
in  nature  and  position  with  those  of  the  larva.  Colours,  characterising 
the  adult  larva  and  observable  in  the  early  pupal  stage,   Poulton 
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considers  may  be  either  **  a  mere  concession  to  the  mechanical  condi- 
tion of  the  process  of  pupation,  or  due  to  the  larval  pigment  still 
lingering  unchanged  in  the  pupal  hypodermic  cells."  The  pupal 
sexual  organs  are,  in  the  female,  associated  with  the  8th  (anterior 
openings)  and  with  the  9th  or  loth  (posterior  openings)  abdominal 
segments  ;  in  the  male,  the  sexual  organs  appear  to  be  placed  one  on 
each  side  of  the  middle  ventral  line  of  the  9th  abdominal  segment. 

Lying  ventrally  along  the  costal  edge  of  the  fore-wings  are  the 
pupal  antennsB,  often  distinctly  segmented,  and,  in  the  Heterocerous 
pupa,  often  with  two  long  basal  hairs  on  either  side  of  the  head ;  whilst 
within  these  medially  are  the  three  pairs  of  legs  (rarely  more  than 
two  pairs  visible),  and  quite  centrally  is  a  double  ribbon  of  varying 
length,  the  pupal  tongue  or  maxiUsB,  originating  at  the  mouth  and 
varying  greatly  in  length  in  the  different  superfamilies.  The  mouth- 
parts  consist  theoretically  (and  actually,  although  all  the  parts  are 
rarely  to  be  made  out  especially  in  the  obtect  pupa)  of  the  mandibles, 
the  labrum,  the  maxillae  and  maxillary  (1st)  palpi,  the  labium  and 
labial  (2nd  maxillary)  palpi.  At  the  base  of  the  antennee  are  the  eyes, 
the  glazed  lunular  portion  of  which  is  generally  very  conspicuous. 

The  most  important  of  the  pupal  organs,  however,  so  far  as  they 
yield  distinct  phylogenetic  characters,  are  the  mouth  and  head-parts, 
and  these  will  have  to  be  considered  more  or  less  at  length.  The 
Mandibles  are,  in  most  lepidopterous  pupae,  almost  obsolete.  They  are, 
however,  in  Eriocrania^  of  immense  size  proportionately  to  the  insect, 
and  functionally  active,  being  used,  as  Chapman  has  shown,  by  the 
insect  to  free  itself  from  its  dense  and  tough  cocoon.  He  describes  them 
as  **  great  curved  organs,  proceeding  first  directly  forwards,  then,  by  a 
sweep  of  a  quarter  of  a  circle  becoming  directed  to  the  other  side,  and 
crossing  the  jaw  of  that  side,  proceeding  transversely  till  the  extremity 
projects  rather  beyond  the  margin  of  the  opposite  side  of  the  pupa  ; 
the  shaft  is  enlarged  at  either  end — proximally  with  three  projections 
or  knobs  for  articulation,  at  the  other  end  into  a  large  truncate  knob, 
the  margins  of  whose  flat  extremity  are  armed  with  three  or  four 
large  teeth  and  many  smaller  ones,  reminding  one  in  appearance  of, 
as  they  certainly  resemble  in  function,  the  fore-paws  of  a  Gri/llotalpa 
or  Cicad  pupa.  The  inner  margin  of  the  shaft  is  armed  by  a  row 
of  nine  or  ten  teeth,  flat,  sharp,  and  leaflet-like."  He  further  writes 
(Traris.  Ent,  Soc,  Ijoiid,,  1898,  p.  256) :  **  The  mandibles  are  most  remark- 
able in  that,  active  and  powerful  as  they  are,  there  are  no  visible  means 
of  working  them,  as  they  are  pupal  structures,  used  only  immediately 
before  the  emergence  of  the  imago  and  have  no  corresponding  imaginal 
parts  attached  to  them.  Yet  all  this  may  be  easily  observed  by  anyone 
who  will  get  the  necessary  material — by  no  means  difficult  to  do — and 
watch  it  from  6  to  7  a.m."  As  an  example  of  the  pupa-libera,  Chapman's 
further  notes  on  Eriocrania  are  interesting.  He  writes :  **  The  pupa  has 
all  its  appendages  apparently  quite  separate  and  unfused  together  in  any 
way,  and  the  abdomen  is  thus  not  only  unattached  to  the  legs  and  wings, 
but  preserves  freedom  of  movement  in  all  its  segments.  The  head 
and  thoracic  segments  are  equally  free  to  move  on  each  other,  and  do 
so,  especially  the  head,  during  emergence,  yet,  when  the  pupa  is 
quiescent,  i.r.,  removed  from  its  cocoon  some  time  before  emergence,  it 
does  not  move  these  segments  when  irritated,  but  only  the  abdominal 
ones    .     .     .    The  only  portions  of  the  pupa-skin  at  all  solid  are  the 
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labram,  which  carries  six  long  hairs  on  either  side,  the  jaws,  and  an 
oval  hoop  to  which  they  are  articulated.*'  The  labrum  of  the  Erio- 
craniid  pupa  forms  a  brown  knob,  as  we  have  j  ust  noted,  and  bears  six  long 
bristles  on  either  side.  It  is  a  large,  solid  piece,  contains  no  imaginal 
structure,  but  doubtless  serves,  by  its  hairs,  as  a  tactile  organ  during 
the  exit  of  the  pupa,  and,  by  its  solidity,  assists  the  action  of  the  jaws, 
probably  both  as  a  solid  base  to  act  from  and  as  attaching  the  parts  to 
the  imago.  Packard  notes  that  the  labrum  of  the  Taleporiid  pupa 
forms  a  thick  prominent  lip. 

The  MAxiLLje  are  exceedingly  well-developed  in  many  lepidopterous 
pupe,  forming  a  long  double  riSbon  extendi^down  the  midio-ventral 
line,  often  passing  under  the  apices  of  the  wings  and  projecting  beyond 
to  some  distance,  sometimes  to  the  6th  abdominal  segment.  In  cer- 
tain Sphingids,  with  enormously  developed  imaginal  tongues,  a  special 
arrangement  takes  place,  the  pupal  tongue  being  folded  towards  the 
base,  whilst  in  the  genus  (Jttcnllia  it  stands  somewhat  away  from  the 
ventral  surface  and  is  bent  considerably  under  towards  the  tip. 
The  maxillae  are,  generaUy  speaking,  more  or  less  ill-develop^ 
in  the  more  generalised  families ;  in  the  Eriocraniids,  they  are  very 
inconspicuous,  and  in  the  Cochlidids  also  ''  they  are  smaU,  but 
are  prolonged  outwards,  and  after  passing  through  a  narrow  neck, 
terminate  in  a  (sometimes  rather  twisted)  club  between  the  eyes, 
antennae  and  legs.  This  represents  the  maxillary  palpus  which 
nowhere  in  Macros  has  any  such  development"  (Chapman).  In  the 
true  Tineids  the  maxillaB  are  noticeably  small,  as  also  in  the  direct 
Tineid  offshoots. 

The  HAxiLLABY  PALPI  are  absent  in  many  lepidopterous  pupae,  espe- 
cially in  the  more  speciahsed  superfamilies,  although  some  pupae- 
incompletae,  Tischeriaj  Chorevtes,  &c,,  have  no  trace  of  them,  and  in 
others,  as  Klcuihista,  Bucculatrixy  &c.,  they  are  very  small.  Strangely, 
the  pupae  of  those  species  of  the  generalised  superfamilies  that  have 
inconspicuous  maxillae  have  often  well-developed  maxillary  palpi.  In 
the  Eriocraniids  both  are  well-developed,  the  palpi  being  very  large, 
passing  directly  outwards  transversely  to  the  margin  of  the  pupa, 
afterwards  returning  to  the  central  line,  the  returning  portion  ventral, 
and,  perhaps,  a  little  posterior  to  the  outward  half ;  they  appear  to  be 
quite  free,  but  are  not  moved  during  pupal  existence.  The  position  is 
really  the  same  as  in  other  Heterocerous  pupae  that  possess  these 
organs,  but  in  them,  they  are  closed  in  by  the  neighbouring  parts, 
except  the  front  of  the  terminal  segments.  In  the  Cossids  there  are 
only  small  pupal  maxillary  palpi,  and  the  lateral  flap  is  not  distinct. 
The  maxillary  palpus  is  the  structure  which  Chapman  called  {Trans, 
KnU  Soc.  Lond.,  1898,  p.  104)  the  "  eye-collar."  In  the  Adelids,  it 
consists  of  a  narrow  strip  lying  transversely  immediately  below  the  eye 
and  stretching  from  the  maxillae  to  the  antennae,  and  appears  to  come 
from  beneath  the  antennae.  It  also  occurs  in  the  Sesiids,  but  when 
Chapman  examined  a  pupa  of  Trochilium  bemheciforme^  from  which  the 
imago  was  ready  to  emerge,  he  found  no  corresponding  imaginal  part 
in  it,  although  he  discovered  that  the  '^  eye-collar"  was  really  the  case 
of  the  maxillary  palpus,  and  that  the  appearance  of  coming,  not  from 
the  mouth,  but  from  under  the  antennas,  and  passing  inwards,  was  in 
agreement  with  the  actual  fact,  for  the  palpus,  after  leaving  the 
maxilla,  passes  backwards  in  the  angle  between  the  head  and  prothorax 
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until  it  is  situated  deeply  beneath  the  antenna,  then  it  turns  forwards 
to  the  antenna,  and  only  reaches  the  surface  by  emerging  from  beneath 
the  antenna,  and,  turning  inwards,  forming  the  "  eye-collar,"  which 
contains  only  its  terminal  joints,  the  others  being  concealed  deeply. 
The  nature  of  this  observation  on  the  Sesiids  shows  that  they  have 
been  derived  from  ancestors  with  well-developed  maxillary  palpi,  which 
are  still  retained  in  the  pupal  state.  These  organs  are  well-developed 
in  the  Cochlidids  and  in  most  of  the  Tineid  offshoots.  In  a  general 
way  it  may  be  said  that  whilst  most  of  the  Lepidoptera  with  pupae- 
incompletae  have  more  or  less  distinct  traces  of  maxUlary  palpi,  those 
with  pupsB-obtectee  are  without  them.  Some  pupas  of  the  P3rralids, 
however,  have  simple  maxillary  palpi,  whilst  Lithocolletids,  Ptero- 
phorids,  and,  in  some  degree,  Anthrocerids,  have  scarcely  (if  any) 
traces  of  these  organs,  whilst  the  Gracilariid  and  the  Coleophorid  pupad 
certainly  have  none.  In  the  Obtectas  no  maxillary  palpi  are  seen  in 
the  pupa,  and  in  those  Pyraloids  that  possess  them  in  the  imago  they 
are  small  and  simple,  and  do  not  reach  the  surface  in  the  pupa.  The 
maxillary  palpus  appears  to  form  one  of  the  best  pupal  characters  for 
distinguishing  the  Tineids  {i.e.,  Tinea  and  its  allies,  not  Tineina)  and 
Tortricids.  In  the  former,  these  are  almost  always  well-developed  in 
the  pupa,  in  the  latter,  they  are  ill-developed  or  almost  wanting.  In 
C088U8,  after  dehiscence,  the  cases  of  the  maxillary  palpi  are  small  but 
quite  evident,  and  the  same  obtains  in  most  Tortricids.  We  have 
already  referred  to  the  pecuhar  maxillary  palpi  of  Cochlidids  {ante, 
p.  48).  Packard  notes  the  maxillary  palpi  of  Tale}x>ria  as  extending 
under  the  eye  from  the  antennae  to  the  labial  palpi,  which  are  short  but 
very  broad,  and  says  that  those  of  the  Psychids  generally  are  similar, 
whilst  in  Thyridopteryx  they  unite  and  form  a  continuous  bar  or  piece 
in  front  of  the  labrum,  and  approximate  to  certain  Hepialulae.  It  may 
be  well  to  notice  that  the  maxillary  palpus  is  preserved  in  some  Pam- 
philid  pupae  as  a  minute  eye-collar,  a  character  not  to  be  observed  in 
any  true  butterfly  pupae. 

The  LABIUM  (or  second  maxillae)  is  not  often  to  be  detected  in  the 
pupa.  Packard  says  that  it  is  well  marked  in  luayoa  superba,  though 
the  labial  palpi  are  only  represented  by  two  short  lobes.  In  the 
Cossid  pupa,  the  labium  and  its  palpi  are  long  and  narrow  as  in 
Tortrix, 

The  LABIAL  PALPI,  Called  by  Packard  the  second  maxillary  palpi, 
are  also  absent  in  most  highly-developed  lepidopterous  pupse.  In  the 
Eriocraniids,  they  are  large  organs,  passing  forwards,  when  the  head 
is  raised,  at  an  angle  to  each  other  of  7CP  or  8GP  and  reaching  quite  in 
front  of  the  jaws  (when  closed),  and  used  apparently  as  tactile  agents 
during  emergence,  but  do  not  seem  to  possess  any  freedom  of  move- 
ment of  their  own.  They  are  also  large  in  ThclieHa,  Bivccxdatrix,  the 
true  Tineids,  the  Taleporiids  and  the  Psychids,  and,  as  a  general  rule, 
it  may  be  said  that  their  presence  is  usually  a  sign  of  the  pupa 
belonging  to  one  or  other  of  the  generalised  families.  They  are  also 
present  in  many  pupae-obtectae. 

Between  the  eye  and  the  labrum,  there  is,  in  some  pupae,  a  small 
piece  marked  off  distinctly  from  the  other  head-parts,  and,  as  it  is 
situated  also  at  the  base  of  the  clypeus,  Packard  has  named  it  the 
PABACLYPEAL  TUBERCLE.  He  figurcs  it  {Bombycitie  Moths  of  America, 
p.  74,  fig.  84),  very  distinctly,  in  the  pupa  of  the  Mexican  Pluimu 
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triantjxdaru  and  says  (p.75)  that,  in  this  species,  the  two  paraclypeal 
pieces  or  tubercles  appear  to  be  the  homologues  of  those  in  the 
Psychidae,  He  states  that  they  are  also  distinct  in  the  Tineoids,  in  which 
he  includes  the  TUieidae^  Talepond<iey  Grarilariidaey  I Ajonetiidas  {BuccU' 
latria),  Prodoxidae^  ElachUtidae,  Choreutida^^  Pnyvhidae^  Hejnalidae, 
Comdae,  Ctfchlididae,  and  Tortricidae,  In  the  Psifchid(Wf  the  paraclypeal 
torbercles  are  always  present,  being  convex  and  very  rugose.  In  de- 
scribing the  pupa  of  he}nalm,  Packard  notes  that,  on  each  side  (of  the 
labrum),  there  are,  what  he  calls,  ''the  paraclypeal  pieces  or  sclerites," 
of  the  homology  of  which  he  is  ''  not  quite  sure,  unless  they  are 
identical  with  the  tubercles  seen  in  most  Lepidoptera  on  each  side  of 
the  labrum  and  formerly  regarded  as  the  mandibles.**  Packard  notes 
the  structures  as  being  well-developed  in  Cochlidids  and  distinct  in  the 
Tortricids.  He  further  notes  them  as  being  vestigial  in  Ktiaemia,  a 
genus  of  uncertain  position  sometimes  referred  to  the  Hyponomeutidae, 
but  which  Packard,  by  some  method,  appears  to  ally  with  the  Litho- 
siids.     The  Nolid  pupa  has  large  paraclypeal  pieces. 

The  EYES  of  nearly  all  lepidopterous  pupa?  have  an  outer  portion  cut 
off  sharply  from  the  upper  and  inner  portion.  This  outer  piece  is 
usually  smooth  and  glazed,  whilst  the  remainder  of  the  eye  is  similar 
to  the  rest  of  the  pupal  skin.  Scudder  looks  on  this  *'  glazed  eye,*'  as 
the  piece  is  called,  as  the  remains  of  an  ancestral  pupal  eye,  and  says 
that  it  occupies  the  position  of  the  line  of  larval  oc^elli.  Poulton  con- 
siders that  the  inner  semilunar  portion  of  the  glazed  eye  is  the  true 
eye  both  of  larva,  pupa  and  imago. 

Another  pupal  structure,  apparently  only  noticed  by  Chapman,  is 
the  EYE- FLANGE.  Describing  the  pupas  of  the  Cochlidids  he  writes 
(Trans,  Ent,  Soc.  luond,,  1894,  p.  349) :  **  Where,  in  most  pupee,  the  eye 
abuts  against  the  antenna,  it  is  here  rather  separate,  and  a  flat  flange- 
like margin,  with  sharp  edge,  and,  in  some  species,  marked  with 
radiating  lines,  surrounds  the  eye  without  quite  joining  the  antenna." 

Chapman  notes  {Tram.  KnU  Soc.  fjond,,  1896,  pp.  180-1)  the 
DORSAL  HEAD-PIECE  as  a  most  persistcnt  feature  in  the  pupa-incompleta, 
appearing  frequently  in  the  highest  forms.  He  states  that  he  at  one 
time  considered  it  to  be  an  anterior  portion  of  the  prothorax,  but 
concludes  that  there  can  be  no  doubt  that  it  is  the  dorsal  plate  of  the 
last  segment  of  the  head,  t.^.,  the  one  to  which  the  eyes  belong.  It  is 
not  present  in  the  Papilionids,  although  found  in  the  Hesperids,  where 
it  carries  the  eye-covers  on  dehiscence.  It  is  also  to  be  found  in  a  few 
superfamilies  that  have  obtect  pupaB — Lasiocampids,  Cymatophorids, 
some  Geometrids,  &c. — suggesting  that,  among  these,  one  may  find  the 
lowest  obtect  families  and  their  line  of  origin  from  the  Ifwompletae, 
The  Tineid  stirps  (the  lower  part  of  the  Geometro-Eriocraniid  stirps) 
is  remarkable  for  having  a  pupa  which  possesses  an  exceedingly  large 
dorsal  head-plate  (cephalothoracic  piece),  yet  the  structure  is  so 
dwindled  in  the  Coleophorids  as  to  be  quite  evanescent,  in  many 
species,  in  the  middle  line. 

The  NOSEHORN  of  Chapman  comprises  the  *^  ocellar  tubercle  **  and 
**  ocellar  prominence  '*  of  Scudder.  It  appears  to  be  entirely  a  butterfly 
structure,  and  to  have  been  developed  in  exposed  pupae  in  order  to  protect 
the  head  structures,  beneath  which  the  imaginai  organs  are  in  process 
of  development.  In  the  Papilionid  pupa,  the  nosehorn  is  double,  one 
portion  placed  in  front  of  each  eye,  and  they  no  doubt  serve  for  the  pro- 
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tection  of  the  eyes,  the  hases  of  the  antennsB  and  possibly  all  the  head 
organs.  They  are  somewhat  similar  in  position  (one  on  either  side  of  the 
head)  in  the  Vanessid  pupsB,  whilst  between  the  double  nosehoms  are  two 
minute  prominences,  so  that  the  butterfly  pupa  has,  in  reality,  an  inner 
and  an  outer  pair  of  eminences.  In  Thais  the  nosehoms  of  Papilio 
appear  to  be  modified  into  the  double  central  knob  that  carries  the 
hooks  to  which  the  girth  is  attached,  whilst  in  Boritis  and  rai^asdns 
they  are  reduced  to  obsolescence.  In  Pierids  there  is  a  simple  central 
nosehorn,  apparently  formed  by  coalescence  in  the  middle  line. 

The  ANTENNA  appear  to  arise,  in  the  pupa,  from  the  preoral  somite 
of  the  head  and  usually  are  so  arranged  as  to  form  on  either  side  a 
boundary  enclosing  the  legs,  maxillsB  and  other  head-parts — eyes,  clypeus, 
&c.  They  vary  much,  but  generally  bear  some  relative  proportion  to 
those  of  the  imago  not  only  in  length,  but  also  in  their  shape,  general 
appearance  and  segmentation,  although,  in  some  instances,  consider- 
able difference  in  detail  may  be  observed.  The  long  antennae  of  Adela^ 
&c.,  which  project  beyond  the  other  appendages,  remain  separate  and 
free  to  their  extremities,  and  this  appears  to  be  so  in  all  incomplete 
pupae  with  abnormally  long  antennce.  In  obtect  pupae,  on  the  other 
hand,  exceptionally  long  antennae  are  carefully  carried  round  the 
margin  of  the  wing  (Chapman).  The  antennae  of  the  pupa,  we  have 
said,  do  not  always  agree  in  detail  with  those  of  the  imago.  Moseley 
noted  that  in  Satiimia  2}avonia-mtnor  the  sheaths  of  the  antennae  of  the 
female  pupa  were  large  and  inflated,  with  traces  of  pectination,  resem- 
bling, in  this  respect,  those  of  the  male  pupa,  but  in  a  reduced  degree, 
although  the  antennae  of  the  female  imago  were  merely  filiform,  and 
concluded  that,  **  in  the  ancestral  Satumiids,  the  imagines  of  both  sexes 
must  have  had  large  pectinated  antennae  and  that  they  had  not  been 
developed  as  such  only  in  the  male  for  sexual  purposes,  but  must  have 
been  retained  in  the  male  and  degenerated  in  the  female.'*  Poulton 
enters  {Trans,  JAnn,  Soc,  Land,,,  2nd  series,  v.,  pp.  245-247)  into  the 
matter  somewhat  in  detail,  and  he  asserts  that ''  when  there  is  much 
difference  between  the  antennae  of  male  and  female  moths,  there  is 
always  less  difference  between  the  antennae  of  the  sexes  of  their  respec- 
tive pupae."  He  found  this  to  be  so  in  pupae  of  the  genus  Smerinthm, 
where  the  difference  between  the  imaginal  antennae  is  not  great,  and  in 
pupae  of  Phalera  hucephalay  Centra  rinula^  and  Xotolophiis  (prgijia) 
antiqua,  in  which  the  difference  is  much  greater,  and  he  considers  this 
fact  evidence  of  comparatively  recent  increase  of  the  sexual  differences 
in  the  imaginal  state.  He  further  observes  that  Moseley*s  conclusions 
as  to  the  antennae  of  Satnmia  pavonia-minor  are  supported  by  a  more 
minute  examination  of  the  antennae  of  the  female  imago.  He  shows 
that  the  degree  of  degeneration  varies  greatly  in  different  individuals 
and  that  rudimentary  sensory  hairs  are  scattered  over  the  reduced 
equivalent  of  the  highly-developed  rami  of  the  male  organ.  The 
imaginal  antennae  of  Aglia  tan,  he  also  points  out,  are  very  different  in 
the  two  sexes,  whilst  the  corresponding  pupal  organs  are  not  widely 
different ;  similarly,  the  antennae  of  the  female  imago  of  Xotolaphtis 
antiqua  are  out  of  all  proportion  to  the  broad  pupal  antennae,  while 
the  male  pupal  antennae  are  not  much  larger  than  those  of  the  female 
pupa.  He  concludes  by  observing  that  distinct  traces  of  antennae  can 
be  made  out  upon  the  pupae  of  some  female  Psychids,  the  imagines  of 
which  are  <*  a  mere  bag  of  eggs,  without  limbs  or  sense-organs,"  whilst 
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the  same  facts  are  well  seen  among  '*  the  degraded  females  *'  of  certain 
Geometrids,  for  the  wingless  female  of  Xifssia  zonaria  possesses  thread- 
like antennfiB  very  different  from  those  of  the  male,  although  the  pupal 
antennae  do  not  greatly  differ  in  size.  The  similarly  degenerate  female 
of  Hijhemia  defoliaria  emerges  from  a  pupa  with  comparatively  broad 
antennae.  Poulton  concludes  that  the  evidence  offered  by  the  antennae 
shows  that  when  an  imaginal  organ  fails  into  disuse  and  shrinks,  the 
corresponding  pupal  organ  shrinks  at  a  very  much  slower  rate,  and  so 
*'  presents  a  picture  o{  the  long-past  condition  of  the  former.*' 

The  pupal  wings  are  lateral  appendages  to  the  mesothorax  and 
metathorax  and  are  generally  folded  round  the  venter  of  the  first  4 
abdominal  segments,  the  apices  of  the  fore-wings  frequently  meeting 
on  the  median  line  of  the  venter  of  the  8rd  or  4th  abdominal 
segment.  Usually,  but  little  of  the  hind-wing  can  be  clearly  made 
out,  and  then  only  the  hind  marginal  border,  which  generally  extends 
just  beyond  the  base  of  the  inner  margin  of  the  fore- wing.  The  fore- 
wing  gives  distinct  traces  of  neuration  (often  differing  considerably 
from  that  of  the  imago,  at  other  times  agreeing  therewith).  Poulton 
makes  the  general  statement  that  ''over  the  part  of  the  pupal  fore- wing 
beneath  which  the  imaginal  wing  will  develop,  lines  which  correspond 
to  the  future  neuration  are  more  or  less  plainly  visible.  The 
pupal  neuration  ceases  at  Poulton's  line,  although  the  direction 
of  the  neuration  lines  may  be  continued  by  irregular  lines  of  pigment 
across  the  interval  between  the  pupal  and  future  imaginal  hind 
margins.  These  irregular  continuations  are,  however,  very  different 
in  character  from  the  more  defined  appearance  of  the  lines  which 
represent  the  neuration,  and,  when  the  latter  are  studied  in  especially 
favourable  species,  «.;/.,  Pijraineis  atalantay  they  are  seen  to  correspond 
exactly  with  the  future  neuration  of  the  imaginal  wing.  This  is  all 
the  more  remarkable  inasmuch  as  the  main  tracheae  within  the  pupal 
wing,  which  will  ultimately  be  enclosed  as  important  elements  in  the 
imaginal  nervures,  possess  at  this  time  an  arrangement  different  from 
that  which  they  will  then  assume.'* 

With  regard  to  the  pupal  neuration,  Miiller  {Kosnwst  i.,  p.  890)  was 
the  first  to  observe  that  its  ontogenetic  features  could  be  utilised  for 
phylogenetic  purposes.  He  observed  that,  in  the  immature  pupa  of 
Castnia  ardalusy  the  transverse  nervures  were  wanting  and  that  different 
longitudinal  ones,  which  afterwards  more  or  less  completely  dis- 
appeared, were  present,  and  hence  he  regarded  the  pupal  neuration  as 
the  primitive  one.  This  view  Spuler  adopted,  and,  by  stripping  off  the 
loose  skin  of  a  larva  just  beginning  to  pupate,  examined  the  incipient 
neuration  of  the  wings  of  the  young  pupa.  He  then  placed  the  living 
pupa  in  w^ater  when,  the  process  of  thickening  and  resulting  conceal- 
ment of  the  nervures  of  the  wing  being  retarded,  the  tracheal  branches 
became  slightly  enlarged,  filled  with  air,  and  could  thus  be  more  easily 
seen.  (Small  pupae  from  which  the  larval  skin  has  just  been  cast  and 
which  are  transparent  are  the  fittest  objects  for  examination.)  He 
shows  further  that  the  transverse  nervures  are  of  secondary  and  sub- 
ordinate importance,  and  Packard  {Jiombt/cine  Moths  of  AnieficUj  p.  85), 
by  means  of  two  figures  of  GracUaria  Ryrimiella,  one  of  the  neuration 
of  the  imaginal  fore-wing,  the  other  of  that  of  the  semipupal  fore- 
wing,  shows  that  the  generalised  neuration  of  the  latter  is  similar  to 
that  of  Eriocrania. 
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Parallel  with  the  outer  margin  is  a  more  or  less  distinct  transverse 
line,  which  has  been  already  referred  to  as  **  Poulton*s  line,"  so  called 
because  Poulton  first  drew  attention  to  its  presence  and  probable 
meaning.  Of  this  line,  Poulton  writes  : — **  Although  the  wing  of  the 
imago  expands  into  a  size  far  beyond  that  reached  by  the  pupal  organ 
within  which  it  is  developed,  the  former  does  not  entirely  fill  the  latter 
before  emergence.  The  margin  of  the  imaginal  wing  lies  well  within 
the  corresponding  margin  of  the  pupal  wing  which  encloses  it.  Not 
only  are  the  two  margins  separated  by  an  interval,  but  their  contours 
are  frequently  very  difierent.  Furthermore,  in  many  species,  the 
position  of  the  future  margin  of  the  imaginal  wing  can  be  distinctly 
made  out  on  the  pupal  surface  from  the  very  beginning  of  the  pupal 
period  and  long  before  the  imaginal  organs  have  begun  to  appear. 
The  line  which  corresponds  to  the  future  imaginal  hind  margin  is 
especially  distinct,  and  is  separated  from  the  hind  margin  of  the  pupal 
wing  by  a  very  wide  interval."  Without  committing  ourselves  to  the 
generalisation  involved  in  the  statement  that  *'  the  imaginal  wing 
does  not  entirely  fill  the  latter  before  emergence,"  the  facts  of  the 
actual  meaning  of  **  Poulton's  line  "  appear,  from  our  subsequent 
observations,  to  be  fairly  accurately  set  forth.  Poulton's  line  appears 
to  be  the  line  at  which  the  development  of  the  outer  margin  of  the 
wing  takes  place,  but,  subsequently,  as  the  wing  grows,  it  pushes  itself 
out  (at  least  in  many  species)  to  the  fullest  limit  permitted  by  the 
pupal  wing.  Poulton  further  considers  that  a  *'  careful  comparison  of 
the  imaginal  hind-margin  with  that  marked  out  on  the  pupa,  supports 
the  conclusion  that  the  angulated  outline  of  the  imaginal  wing  in  the 
Yanessids  and  allied  genera,  has  been  derived  from  the  more  usual 
smooth  and  continuous  form  of  hind-margin,"  and  states  that  '*  the 
hind  margin  of  the  fore-wing  of  the  imago  of  Pf/rameis  carilid  presents  a 
slight  bay  in  its  central  part,  but  the  bay  is  even  less  marked  in  the 
corresponding  line  upon  the  pupa.  In  other  words,  the  latter  is  more 
normal  and  is  now  in  a  stage  through  which  the  imaginal  hind  margin 
has  passed.  Some  indications  of  the  black-and-white  fringe  on  .the 
imaginal  hind-margin  can  be  made  out  in  the  disposition  of  the  pupal 
cuticular  pigment,  also  the  corresponding  line.  Similarly  in  1\  ata- 
lanta  the  bayed  hind-margin  of  the  imago  is  less  pronounced  in  the  cor- 
responding part  of  the  pupa.  A  similar  relationship  is  witnessed  in 
Va7i€HM  to  although  the  difference  is  rather  in  the  angularity  and  amount 
of  projection  of  the  cusps  than  in  the  depth  of  the  bay.  In  dark  varieties 
of  this  pupa  the  pigment  is  distributed  along  the  lineh'm'  ('  Poulton's 
line ')  in  such  a  manner  as  to  suggest  a  former  black-and-white  fringe 
which  is  now  absent  from  the  imaginal  hind  margin.  ...  A 
comparison  between  the  pupa  and  imago  of  Kuffonia  poli/Mnroa 
similarly  shows  that  the  pupal  line  is  rather  less  indented  than  that  of 
the  imago.  ...  An  examination  of  the  pupa  of  Vohitjonia  r-albiim 
supported,  in  the  most  complete  manner,  the  conclusions  already  arrived 
at,  and  it  is  clear  that  the  hind  margin  of  the  imago  is  far  more  jagged 
than  that  of  the  corresponding  line  upon  the  pupa,  which,  indeed,  is 
not  much  in  advance  of  the  condition  found  in  the  imago  of  V.  in 
or  /.'.  ]Mdf/chloroH,  Hence,  we  see  that  not  only  are  the  traces  of  lost 
imaginal  parts  preserved,  but  the  indications  of  ancestral  forms  and 
markings  are  also  fixed  on  the  surface  of  the  pupa."  Although  we 
have  made  many  obser\'ations  on  ** Poulton's  line"  and  its  relationship 
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to  the  imaginal  wing  (and  also  to  the  present  outer  margin  of  the 
pupal  wing)  we  have  preferred  to  quote  Poulton  at  length  as  an  earnest 
of  our  thanks  for  the  paper  which  first  stimulated  our  observations  in 
this  direction.  There  is,  however,  one  point  we  should  like  to  suggest 
in  addition.  It  appears  to  us  that  *'  Poulton's  line  "  is  the  boundary  at 
which  the  hind-margin  of  the  imaginal  wing  originates.  This  line 
varies  in  individual  pupas  as  does  the  hind-margin  in  individual 
imagines ;  it  may  be,  therefore,  looked  upon  as  having  varied  simul* 
taneously  and  uniformly  with  the  shape  of  the  imaginal  wing,  and  its 
present  form  may  be  looked  upon  as  bearing  a  relative  difference  only, 
when  compared  with  that  of  the  imago,  to  that  which  it  has  borne 
during  the  evolution  of  the  imaginal  wing  in  the  direction  of  its 
present  form,  and,  as  Poulton  says,  its  present  shape  possibly 
represents  one  of  the  phases  through  which  the  wing  has  passed.  On 
the  other  hand,  we  are  inclined  to  look  upon  the  hind-margin  of  the 
pupal  wing  as  it  now  exists  as  representing  much  more  nearly  the 
ancestral  wing  from  which  the  angulated  Vanessid  wing  has  been 
developed  and  this  differs  little  (in  all  the  species)  from  that  which  now 
characterises  the  Nymphalids  as  a  whole  that  are  not  particularly 
specialised  in  this  direction.  Chapman  looks  upon  ''Poulton's  line" 
as  the  margin  of  the  membranous  portion  of  the  imaginal  wing,  and 
considers  that  the  outer  portion  represents  the  fringe.  This  view  is 
''essentially  the  reverse  of  that  formulated  by  Poulton,  since  the 
pupal  margin  is  not  the  record  of  a  past  imaginal  wing,  both  margins 
having  been  always  both  pupal  and  imaginal  as  they  are  now,  but,  in 
certain  species,  the  entire  margin  (margin  of  fringe^  has  submitted  to 
variation  in  the  pupal  state  to  suit  the  exigencies  of  the  pupal  form." 
Experiments  on  a  number  of  pupas  at  the  time  of  the  final  develop- 
ment of  the  wings  of  the  imagines  in  Pararge  efferia,  P.  imgaera^  Dryas 
paphiay  Argynnis  aglaiOj  Brenthis  enphrosyne,  all  the  British  Vanessids 
(except  Euvanessa  antiopa)  &c.,have  tended  to  show  that  the  development 
of  the  membranous  portion  of  the  imaginal  wing  begins  at  Poulton's 
line,  that  it  has  not  proceeded  very  far  before  it  has  slipped  away  from 
it,  crowding  the  hind  margin  of  the  wing  down  to  the  extreme  of  the 
available  space,  also  that,  in  such  species  as  Folygonia  c-album,  which 
Poulton  selected  as  illustrating  the  declining  size  of  the  imaginal  wing, 
the  latter,  whilst  developing,  is  really  too  large  for  its  pupal  space  and 
not  too  small.  Bearing  on  this  is  an  observation  on  the  development 
of  the  imaginal  antennae  of  Gojwpteryx  rhamni  and  Fararge  niegaeray 
which,  occupying  the  whole  of  the  pupal  antennse  in  the  very  early 
stages  of  their  development,  are,  by  the  time  they  become  visible  from 
the  outside,  much  shorter  than  the  pupal  structures  and  become  still 
shorter  before  exclusion.  Chapman  notes,  contrary  to  the  facts 
observed  in  Argynnids,  Vanessids,  &c.,  that  the  imaginal  wing  of  Parasa 
Moris f  after  its  development  along  "Poulton's  line,"  slips  towards 
the  base  of  the  wing  and  not  outwards  as  in  those  we  have  ourselves 
examined.  The  further  relation  of  the  pupal  to  the  imaginal  wings 
was  worked  out  at  considerable  length  by  Poulton.  He  observes 
{Trans.  Linn.  Soc.  London,  2nd  ser.,  v.,  p.  248)  that  the  wings  of 
Futnea  nitidella  $  are  reduced  in  the  imaginal  stage,  to  minute  tubercles, 
so  small  as  readily  to  escape  detection,  and  having  neither  the  shape 
nor  the  appearance  of  wings.  The  female  pupa,  however,  ''  possesses 
small  but  distinct  wings  of  characteristic  structure  and  shape,  and 
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Tirith  the  normal  relation  to  the  other  appendages  and  to  the  meso-  and 
metathorax."  In  the  majority  of  Psychid  female  pup®  examined, 
"the  lost  ima^inal  parts — ^wings,  legs,  antennae,  &c. — are  evidently 
represented  by  confused  creases  on  the  corresponding  parts  of  the 
catide.*'  In  one  unnamed  species  the  wings  were  distinct  "  as  small 
pouches  on  the  meso-  and  metathorax,  whilst  the  legs,  antennas,  and 
even  the  eyes  and  mouth-parts  could  be  plainly  made  out,  although  of 
a  very  rudimentary  nature."  In  Notolophus  antiquuy  the  pupal  wings, 
though  "  very  much  smaller  in  the  female  than  in  the  male,  are  con- 
siderably larger  than  the  wings  of  the  female  moth.**  The  wings  of  a 
female  pupa  of  Hyhemia  defoliaria  are  large  and  well  formed  and 
"  almost  equal  to  those  of  the  male  pupa.'*  The  same  facts  hold  for 
Nyssia  zonariay  the  **  difference  between  the  wings  of  the  pupsB  of  the 
two  sexes  being  quite  inconsiderable."  The  pupsB  of  the  so-called 
apterous  and  semiapterous  lepidoptera  show  that  the  most  degenerate 
species  in  this  direction  have  been  modified  from  fully- winged  forms, 
and  this  degeneracy  in  the  imago  has  been  followed  by  a  reduction  in 
the  pupal  wings,  although  at  a  much  slower  rate. 

The  sFiBAGLEs  are  not,  as  a  rule,  very  characteristic  or  important 
in  the  pupa.  There  are,  besides  the  prothoracic  pair  (usually  buried 
deeply  in  the  suture  between  the  pro-  and  mesothorax),  eight  pairs  of 
abdominal  spiracles  in  the  lepidopterous  pupa.  Of  these  latter,  the 
first  (and  often  the  second)  pair  is  covered  by  the  wings,  whilst  the 
last  (or  eighth)  pair  is  always  abortive. 

The  GBEHASTEB  of  the  lepidopterous  pupa  is  undoubtedly  homo- 
logous with  the  suranal  plate  of  the  larva.  Its  modifications  in 
various  pupas  are  almost  endless,  and  any  definition,  unless  couched  in 
the  most  general  terms,  would  fail.  It  may  be  a  smooth  pointed 
terminal  spine,  a  bunch  of  prehensile  hooks,  or  a  few  scattered  hooks 
distributed  over  the  rounded  and  smooth  surface  of  the  anal  segment. 
In  some  species,  "  it  aids  the  pupa  in  working  its  way  out  of  the  earth 
when  the  pupa  is  subterranean  '*  (Packard),  but  generally  the  cremaster 
is  used  for  the  purpose  of  attachment.  In  the  pupae  of  cocoon-spinning 
larvas,  belonging  to  the  Incompletae,  the  armature  of  curved  hooks 
enables  it  to  retain  its  hold  on  the  threads  of  the  interior  of  the  cocoon, 
restraining  it  '*  at  precisely  that  degree  of  emergence  from  the  cocoon 
that  is  most  desirable  '*  (Chapman),  whilst  in  the  suspended  or  girt 
pupflB  of  butterflies,  the  cremaster  is  the  means  of  attachment  to  the 
silken  pad  to  which  such  pupas  are  fastened.  Packard  states  that  in 
many  of  the  more  generalised  moths — Enocrania,  Gracilaria,  Prodoxm, 
Tanturaj  'Talepona,  Zeuzera^  Harrisina,  Psychids,  Hepialids,  &c. — there 
is  no  cremaster,  although  in  Tischeria,  Taleporia  (dorso-anal),  and  Psy- 
chids (ventral)  two  stout  terminal  spines  perform  the  office  of  a  cremaster. 
Two  smiilar  dorso-anal  spines,  as  well  as  sundry  simple  curved  setae  on 
the  rounded  unarmed  end  of  the  abdomen,  occur  in  the  pupae  of  the 
Solenobiids.  Packard  further  says :  '*  In  the  obtect  Lepidoptera,  e.y.^ 
in  the  Notodonts,  where  the  cremaster  is  present,  though  variable  in 
shape,  it  may,  from  disuse,  owing  to  the  dense  cocoon,  be  without 
spines  and  hooks,  e.^.,  C crura ^  or  the  cremaster  may  be  entirely 
wanting,  e,y.<,  Gluphma,  or  only  partially  developed,  e,y.f  Notodonta, 
In  the  butterflies  whose  pupae  are  suspended,  the  cremaster  is  especially 
well-developed.  Eeference  might  here  be  made  to  the  temporary  pupal 
structures  in  certain  generalised  moths,  which  take  the  place  of  a 
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cremaster,  such  as  the  terminal  row  of  spines  in  Tinea,  the  two  stout 
spines  in  Tischeria,  and  the  dense  rough  integument  and  thickened 
callosities  of  the  pupal  head  and  end  of  abdomen  of  Phassus,  which 
bores  in  trees  with  very  hard  wood  ;  also  the  numerous  stout  spines  at 
the  end  and  sides  of  the  abdomen  in  iEgerians.  These  various  pro- 
jections and  spines,  besides  acting  as  anchors  and  grappling  hooks,  in 
some  cases  serve  to  resist  strains  and  blows,  and  have,  undoubtedly, 
like  the  armature  in  the  larvae  and  imagines  of  other  insects,  arisen  in 
response  to  intermittent  or  occasional  pressure,  stress,  or  impact." 

With  regard  to  the  various  structures  observed  in  the  butterfly 
cremaster  (e.g.,  as  exhibited  in  Nymphalids),  and  that  take  part  in  the 
suspension  of  these  pupae,  the  following  may  be  mentioned  :  (1)  The 
dorsal  ridge.  (2)  The  ventral  ridge.  (8)  The  cremastral  hook-pad. 
(4)  The  sustainers  (sustentores).  (5)  The  sus  ten  tor  ridges.  (6)  The  anal 
prominences.  The  **  cremastral  hook-pad,"  Biley  says,  is  ''  thickly 
studded  with  minute  but  stout  hooks,  which  are  sometimes  compound 
or  furnished  with  barbs,  very  much  as  are  some  of  our  fishing-hooks, 
and  which  are  most  admirably  adapted  for  the  purpose  for  which  they 
are  intended."  The  <<  sustainers  "  or  ^'sustentors  "  are  homologised 
by  Biley  with  the  soles  or  plantae  of  the  anal  prolegs,  and  the  '<  sus- 
tentor  ridges  "  with  the  limbs,  but  Jackson  disagrees  with  this,  believ- 
ing that  the  "sustentor  ridges"  and  *< sustentors "  are  probably 
peculiar  developments  of  the  body  of  the  10th  somite,  found  only  in 
some  Lepidoptera.  He  further  states  that  the  eminences  (or  '<  rectal 
prominences,"  as  they  are  called  by  Riley)  on  either  side  of  the  anal 
furrow  represent  the  prolegs.  Packard  agrees  with  Jackson,  and  states 
that  the  **  sustentora  "  and  their  ridges  are  not  to  be  found  in  the  pupae 
of  the  more  generalised  moths,  whilst  the  vestiges  of  the  anal  legs  are 
almost  invariably  present,  their  absence  in  the  pupae  of  Nola  and 
Harrmna  being  noteworthy.  The  <<  sustentors "  assume  various 
forms,  but  are  always  directed  forwards  so  as  easily  to  catch  hold  of 
the  retaining  membrane.  The  *^  sustentor  ridges  "  form  quite  a  deep 
notch  which  doubtless  assists  in  catching  hold  of  the  larval  skin  in 
the  efforts  to  attach  the  cremaster.  Biley  states  that  it  is  principally 
by  the  leverage  obtained  by  the  hooking  of  the  sustainers  in  the 
retaining  membrane,  which  acts  as  a  swimming  fulcrum,  that  the 
chrysalis  is  prevented  from  falling,  after  the  cremaster  is  withdrawn 
from  the  larval  skin.  It  is  also  '*  principally  by  this  same  means  that 
it  is  enabled  to  reach  the  silk  with  the  cremastral  hook-pads."  Packard 
goes  so  far  as  to  give  the  cremaster  systematic  or  classifactory  value. 
He  says  that  ''the  cremaster  affords  excellent  generic  and  specific 
characters.  It  is  present  in  the  subterranean  pupa  of  Datana,  and  is 
of  use  in  aiding  the  pupa  to  reach  the  surface  of  the  ground.  It  is 
very  large  and  acute  in  the  subterranean  pupae  of  Ceratocampidae  and 
Sphingids.  It  is  evident  that,  in  the  presence  or  absence  of  the 
cremaster,  and  in  its  shape,  and  in  the  number  of  hooks  and  their 
shape,  we  have  a  set  of  very  plastic  characters  (though  excellent  for 
distinguishing  genera  and  species)  whose  variability  and  plasticity  is 
due  to  the  varying  habits  of  the  pupa,  whether  living  above  or  under 
ground,  whether  protected  by  a  very  thin,  loose,  net-like  cocoon,  or  by 
a  solid  double  one  like  that  of  Centra  or  of  the  silkworms."  The 
cremaster  of  the  Pterophorid  pupa  is  peculiar  in  that  it  consists  of  an 
anal  and  a  forward  portion,  but  is  paralleled  by  those  of  the  Elachistids, 
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Pyraloids  {Yponyymuta),  &c.  The  terminal  hooks  by  which  the  Ptero- 
phorid  pupa  fixes  itseli  to  the  pad  of  silk  are  specialised  and  somewhat 
elaborate,  and  the  cremaster,  has,  in  addition,  a  separate  little  group  of 
hooks  on  the  ventral  surface  of  the  8th  abdominal  segment.  Tt  is  the 
latter,  possibly,  that  enables  it  to  assume  its  normally  horizontal  posi- 
tion. Chapman  notes  that  a  cremaster  is  very  rare  in  the  pupae  of  the 
true  Tineids  and  their  closest  allies,  and  he  states  that  its  use,  when  it 
exists,  is  ''  not  to  retain  the  pupa  within  the  cocoon,  but  to  restrain  it 
at  precisely  that  degree  of  emergence  from  the  cocoon  that  is  most 
desirable  ;  this  is  usually  attained  when  the  movable  segments  have  so 
far  emerged  from  the  cocoon  that  they  are  no  longer  capable  of  acting 
in  the  cocoon  as  locomotor  organs.'* 

We  may  here  notice  that  Holland  figures  {Psyclie,  vi.,  no.  190)  the 
pupa  of  Satwnta  amohia  from  Kangwe,  West  Africa,  as  suspended 
from  a  twig  by  a  cremastral  attachment,  and  partly  enclosed  by  a  few 
silken  threads  spun  from  a  twig  or  leaf  to  a  neighbouring  one. 

The  ANUS  of  the  pupa  lies  just  below  the  base  of  the  cremaster,  at 
the  dorsal  end  of  a  long  anal  furrow  which  represents  the  furrow  or 
depression  between  the  two  anal  prolegs  of  the  larva. 

In  vol.  i.,  pp.  59-60,  we  have  given  a  brief  account  of  the  sexual 
OBOANS  in  the  lepidopterous  larva,  and  pointed  out  the  stage  of  develop- 
ment reached  during  that  period.  The  following  remarks,  therefore, 
must  be  looked  upon  as  a  continuation  of  the  notes  there  to  be  found. 
It  is  really  astonishing  that  the  external  sexual  organs,  which  are 
remarkably  distinct  and  conspicuous  in  many  pupse,  were  not  tho- 
roughly examined  long  ago.  They  are  to  be  seen  in  many  old  draw- 
ings of  pupsB,  but  no  one  appears  to  have  recognised  what  they  really 
were.  Batzeburg  seems,  however,  to  have  been  quite  aware  of  their 
nature  and  importance  and  figured  (Die  Forst-lnsecten,  ii.,  1840,  p.  6) 
the  Heterocerous  type  of  the  genital  organs  on  which  the  apertures 
are  confluent.  Wilde,  also,  wcks  fully  aware  of  the  nature  of  these 
external  structures  (rtrf^,  Systematisclw  Beschreibnng  des  Raiipen,  &c., 
1861,  p.  4).  Bolleston,  in  1870,  when  making  observations  on  the 
papa  of  Acherontia  atrojws,  recognised  that  they  indicated  the  normal 
outlet  of  the  generative  glands.  In  his  Schmetterlinffsbuch,  Berge  gave, 
in  1876,  a  brief  description  of  the  male  characters,  but  Jackson  and 
Poulton  published  {Trans.  Linn.  Soc.  Lmid.y  2nd  series,  vol.  v.,  1889, 
pp.  148-212)  the  first  important  memoirs  on  the  subject.  Since  then 
many  observations  have  been  recorded — scattered,  however,  and  gener- 
ally in  magazines.  Poulton  notes  that  Lyonet  figures  (pi.  xxxix.,  fig.  8) 
a  pupa  of  C088U8  lignij)€rda  with  distinct  male  organs,  whilst  Moore 
represents  {Lepidoptera  of  Ceylon)  some  large  pupae  with  indications  of 
the  generative  structures.  Burmeister,  in  his  beautiful  illustrations 
of  the  Lepidoptera  of  tlie  Argentine  Republic,  also  delineates  these  parts 
{e,g.f  pi.  xviii.,  fig.  11,  distinctly  represents  a  male  pupa  of  Attacm 
hesperuSf  whilst  pi.  xx.,  fig.  5  6  is  an  equally  distinct  female  pupa  of 
Ceratocampa  imperialis),  and,  in  the  description  of  these  figures,  the 
position  of  the  generative  aperture  is  pointed  out,  but  the  sexual 
differences  are  not  observed.  Poulton  commenced  his  studies  by  an 
examination  of  the  organs  in  a  male  pupa  of  Sphinx  ligitstri,  and  after- 
wards made  a  careful  comparison  of  the  external  generative  organs  in 
a  large  number  of  species,  whilst  Jackson  (2 ram.  Linn.  Soc.  Lond.,  2nd 
ser.y  Y.ypp.  146-147)  gives  a  long  list  of  pupae  which  he  has  had  under 
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examination.  The  sex  can  very  rarely  be  made  out  in  the  lepid- 
opterous  larva  without  dissection,  but,  since  the  external  structures 
which  are  distinctive  of  sex  in  pupaB  are  developed  towards  the  close  of 
larval  life,  and  the  cuticle  that  lines  them  is  in  continuity  with  the 
cuticle  of  the  future  pupa,  it  is  conceivable  that  the  larval  cuticle 
might  be  sufficiently  transparent  to  permit  the  external  sexual  organs 
to  be  seen  in  the  adult  larva.  Distinctive  external  anatomical  indica- 
tions of  sex  are,  however,  altogether  wanting  in  the  lepidopterous 
larva,  and  the  sex  is  not  to  be  determined  save  by  dissection,  except 
in  the  few  cases,  e.g.,  EpheHtia  k'uhnulla,  where  the  integument  is  of 
sufficient  transparency  to  permit  the  testes  and  ovaries  to  be  seen,  and 
where,  at  the  same  time,  there  is  a  difference  of  colour  in  these  organs. 
Male  sexual  organs, — ^With  the  assumption  of  the  pupal  form  the 
external  organs  are  seen  to  be  already  formed,  and  the  examination  of 
almost  any  large  viale  pupa  with  the  naked  eye  will  show  on  the  venter 
of  the  abdominal  segments,  '*  two  convex  or  flattened,  roundish,  oval, 
or  trianguloid  tubercles,  placed  one  on  each  side  of  the  middle  ventral 
line,  in  the  9th  abdominal  segment.  Careful  examination  throws  some 
doubt  upon  the  certainty  of  this  segmental  relationship,  but  there  is  no 
doubt,  however,  that  the  organs  always  occur  in  the  zone  of  the  9th 
abdominal,  vie,  in  an  area  which  would  be  included  in  the  segment,  if 
the  boundaries  of  the  latter  were  produced  in  the  direction  indicated  by 
their  course  in  the  dorsal  and  lateral  regions.  Between  the  tubercles 
is  a  furrow  which  generally  becomes  a  deep  pit  in  its  central  part ;  this 
pit  is  the  ancient  opening  of  the  pupal  vas  deferens,  and  it  now  corre- 
sponds externally  to  the  termination  of  the  ducts  internally  "  (Poulton). 
It  is  further  pointed  out  that  some  pupsB  approach  the  condition  of  a 
perforate  orihce,  and  Poulton  states  that  a  favourable  pupa  of  Smerin- 
thtut  populi  will  show,  if  examined  from  the  inside,  the  lips  of  the 
depression  completely  introverted,  their  internal  surface  having  the 
black  appearance  and  pecuhar  roughened  texture  which  is  characteristic 
of  the  exterior  of  the  pupa,  and  with  which  it  is,  of  course,  continuous. 
The  surface  of  the  introverted  funnel-like  opening  is  covered  with  the 
same  lustrous  white  layer  which  invests  the  whole  interior  of  the  cuticle, 
and  which,  therefore,  is  contrasted  very  sharply  with  the  internal 
surface  or  lumen  of  the  funnel.  In  this  case,  the  funnel  is  not  closed 
at  its  deepest  point,  the  lumen  being  obstructed  a  little  higher  up  by 
the  fusion  and  hardening  of  the  semifluid  substance  into  a  solid  plug 
immediately  after  pupation.  When  looked  at  from  within,  the  sides  of 
the  sharplv  truncated  funnel  are  quite  free,  recalling  most  vividly  the 
condition  m  which  the  lumen  was  perforate  throughout.  The  whole 
appearance  from  within,  in  fact,  singularly  resembles  that  of  one  of  the 
superficial  functional  spiracles  looked  at  from  the  same  point  of  view. 
These  have  similar  introverted  lips,  also  sharply  truncated,  and  showing 
the  characteristic  black  surface  which  lines  the  lumen.  The  rudi- 
mentary 8th  abdominal  spiracle,  on  the  other  hand,  is  completely  closed 
below,  and  the  white  surface  lining  the  pupal  cuticle  is  unbroken  over 
it.  It  is  very  remarkable  that  this  most  ancestral  generative  organ 
should,  in  certain  cases,  retain  such  strong  indications  of  the  time  when 
it  was  functional.  On  the  other  hand,  there  are  proofs  of  the  ancestral 
nature  of  the  male  organs,  and  of  their  rudimentary  condition,  as  far  as 
the  pupa  itself  is  concerned.  Thus  the  individual  differences  are  very 
great  in  position  and  form,  and  in  the  degree  to  which  the  structures  are 
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developed.  Furthermore,  these  organs  are  often  asymmetrical  when  all 
other  parts  of  the  pupa  are  entirely  normal.  The  asymmetry  may  be 
slight,  or  pronounced,  or  accompanied  by  marked  deformity.  With 
regard  to  the  imcertainty  as  to  whether  the  male  organs  are  on  the  9th 
abdominal  segment,  the  same  observer  remarks  that  although  they 
appear  to  the  naked  eye  to  belong  to  this  segment,  yet,  when  consider- 
ably magnified  and  well-illuminated,  they  appear  to  be  surrounded  by  a 
furrow  which  is  continuous  on  either  side  with  the  boundary  between 
the  9th  and  10th  abdominal  segments.  In  some  highly  magnified 
figures  they  appear  to  belong  to  an  anterior  median  extension  of  the 
10th  abdominal. 

Jackson,  who  refers  the  male  organs  without  question  to  the  9th 
abdominal  segment,  writes :  ''  The  male  sex  is  indicated  by  a  linear 
depression  in  the  sternal  region  of  the  9th  somite,  a  depression  which 
represents  the  aperture  of  the  ductus  ejaculatorius  of  the  imago.  It 
presents  itself  in  one  of  three  slightly  differing  shapes — (1)  A  fine  line 
situated  in  a  raised  area  and  provided  with  two  oval  lips,  one  right,  the 
other  left — Fiei-is.  (2)  A  more  strongly  marked  line  enclosed  in  a 
nearly  circular  cup-shaped  area,  with  edges  strongly  raised.  (In  some 
specimens  the  edges  of  the  enclosing  area  are  more  strongly  pronounced 
on  the  right  and  left,  forming  two  lips,  the  area  having  a  more  oblong 
aspect.) — Aglais  urticaCy  Vanessa  lo,  Pyrameia  atalanta,  Eu{jonia  poly- 
chloros.  (3)  A  very  well-defined  linear  depression  guarded  by  two  lips, 
one  right,  the  other  left.  These  lips  are  tumid,  broad  at  their  centres, 
and  pointed  at  either  extremity,  or,  in  other  words,  they  are  oval  or 
somewhat  triangular,  the  bases  of  the  triangles  being  the  linear  depres- 
sion itself ;  the  whole  structure  situated  either  in  the  centre  of  the 
segment  or  at  its  posterior  limit — FapUio  machaon,  Sphinx  ligiistri,  and 
all  Heterocera  examined." 

Female  sexual  organs. — The  examination  of  any  large  female  pupa, 
shows  an  anterior  median  extension  of  the  10th  into  the  9th  (and  some- 
times into  the  8th)  abdominal  segment.     Lyonet  figured  (pi.  xxiv., 
fig.  12)  this  in  Macrothylacia  rubi^  but  it  is  conspicuous  in  many  (most) 
Heterocerous  pupae,  less  so  in  those  of  the  Bhopalocera.     When  the 
10th  abdominal  extends  forwards  so  far  as  to  impinge  on  the  region  of 
the  8th,  the  9th   also  is  prolonged  into  the  latter  for  a  variable 
distance,    thus    allowing   the   female   generative   organs,  really   on 
the  10th,   to  extend   beyond  the  normal    zone  of   the   9th,   abdo- 
minal.     Considerable  variation   in   this  extension  occurs,   even   in 
different  individuals  of  the  same  species,  and  Poulton  notes  that  the 
base  of  the  prolongation  appears  to  be  separated  from  the  rest  of  the 
10th  abdominal  in  Cosstis  and  Zeiizera,  and  that  there  is  a  median  line 
traversing  the   prolongation  of  the   10th  abdominal  in  Macroglossa 
stellatarum.     He  supposes,  from  the  constancy  and  distinctness  of  the 
median  prolongation  and  the  relation  of  its  apex  to  one  of  the  genera- 
tive apertures,  that  it  has  some  morphological  significance,  and  suggests 
that  "  it  may  represent  an  ancestral  ovipositor,  formed  as  an  anterior 
ventral  extension  of  the  10th  abdominal,  and  now  fused  to  the  pupa 
in  its  position  of  rest."     He  adds  that  "just  as  the  male  intromittent 
organ  seems  to  be  now  only  represented  by  the  cuticle  of  that  part  of 
it  which  appeared  on  the  surface  when  it  was  withdrawn,  so  the 
ancestral  ovipositor  is  only  represented  by  its  external  cuticular  layer." 
He  further  considers  that  this  ''  hypothesis  also  explains  the  fact  that 
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there  is  a  separate  opening  into  the  bursa  copulatrix.  Copulation  would 
be  almost  impossible  if  the  female  aperture  were  placed  on  the  apex  of  a 
conical  process ;  hence  the  necessity  for  a  more  accessible  aperture.  This 
arrangement  having  been  once  set  up,  would  be  retained  after  the  disap- 
pearance of  the  necessity  under  which  it  originally  arose,  because  of 
the  many  co-adaptations  which  would  have  been  entailed  in  both  sexes." 

Poulton  further  wTites  :  **  There  are  two  distinct  generative  open- 
ings in  female  pupae — an  anterior  for  the  bursa  copulatrix,  and  a 
posterior  for  the  oviducts.  The  anterior  is  probably  always  associated 
with  the  8th  abdominal,  it  is  more  distinct  than  the  other,  and  is 
usually  provided  with  prominent  lips.  It  is  often  slit -like,  and  extends 
from  the  posterior  to  the  anterior  boundary  of  the  segment,  but  is 
especially  dilated  at  its  posterior  end.  In  a  single  individual  of 
Xotolophtis  antiqua  it  appears  to  be  placed  on  a  forward  extension  of 
the  9th  abdominal  into  the  8th,  but  in  another  individual  of  the  same 
species  its  position  is  normal.  We  may  safely  conclude  that  the 
anterior  generative  opening  is  associated  with  the  8th  abdominal  seg- 
ment.    The  segmental  relation  of  the  posterior  generative  opening  is 

far  more  difficult  to  determine In  some  examples,  the 

posterior  aperture  is  placed  on  the  9th  abdominal  immediately  in  front 
of,  but  distinct  from,  the  apex  of  the  median  prolongation  of  the  10th 
abdominal.  In  others,  the  aperture  is  placed  on  the  apex  of  the  pro- 
longation itself,  and,  therefore,  belongs  to  the  10th  abdominal  seg- 
ment.    In  the  majority  of  pupee,  the  opening  occurs  at  the  apex  and 

may  or  may  not  be  considered  to  belong  to  it Whether 

connected  with  the  apex  or  not,  the  aperture  is  always  placed  close  to 
it.  The  posterior  generative  opening  is  often  obscure  and  unrecog- 
nisable on  the  surface  and  is  often  fused  with  the  anterior  aperture. 
Even  when  the  two  openings  are  fused,  and  are  prolonged  into  a 
common  invagination,  the  double  nature  of  the  latter  is  shown  by  a 
furrow.  The  posterior  opening  may  be  surrounded  by  prominent  lips 
or  by  a  swollen  margin,  or  it  may  be  without  these  features."  This 
observer  further  notes  that  although  the  female  organs  are  not  asym- 
metrical like  those  of  the  male  they  are  subject  to  even  greater 
individual  differences;  also  that  the  pupte  of  Bhopalocera  possess 
essentially  similar  openings,  but  they  are  much  more  difficult  to 
interpret,  because  of  the  specialisation  in  shape  and  the  amount  of 
surface  sculpture.  The  ventral  area  of  the  9th  abdominal  may  be 
entirely  hidden,  cg,^  Nemeobiiis  Iticina  and  Arifynnis  atjlaia  (which  is 
so  hooked  round  ventrally,  that  the  ventral  surfaces  of  the  abdominal 
segments  are  almost  obsolete),  but  Bhopalocerous  pupae  that  show  the 
organs  distinctly  prove  that  both  the  male  and  female  organs  are,  in 
the  butterflies,  essentially  similar  to  those  of  the  Heterocera. 

Jackson  refers  the  posterior  aperture  to  the  9th  abdominal  segment 
and  writes :  The  female  sex  is  to  be  recognised  by  the  aspect  of  the 
sternal  regions  of  the  8th  and  9th  somites.  There  are  typically  and 
primitively  two  linear  depressions,  one  in  each  of  the  sternal  regions 
named,  but  they  may  be  hidden  or  become  confluent.  These 
depressions  coincide  respectively  with  two  pairs  of  vesicles  invaginated 
from  the  hypodermis.  The  following  types  of  structure  may  be  dis- 
tinguished : — 

(1)  A  short  fine  longitudinal  line  surrounded  by  an  oval  and  slightly  raised 
area,  on  each  of  the  8th  and  0th  sterna— P»em. 
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(2)  A  longitudinal  line  which  is  apparently  continuous  on  the  8th  and  9th  sterna 
— Vanessa  io.  (The  essential  difference  between  this  and  the  preceding  depends  on 
the  formation  of  a  median  furrow  corresponding  to  the  course  of  the  azjgos  oviduct 
by  which  the  two  typical  linear  depressions  seen  in  Pieris  are  effectually  obscured. 
The  inner  aspect  of  the  empty  cuticle  of  V.  io  shows  the  remnants  of  the  chitinous 
linings  of  the  duct  of  the  bursa  copulatrix  and  of  the  oviduct  respectively,  at  a  late 
stage  of  growth,  however,  and,  therefore,  of  greater  extent  than  in  the  newly-formed 
pupa.  Still  they  indicate  the  existence  of  the  structures  evidenced  outwardly  in 
Pieris.) 

(3)  The  9th  somite  very  narrow  ventrally  and  crossed  by  a  line  as  in  Vanesta, 
The  ventral  portion  of  the  8th  somite  broader,  a  line  extending  forwards  from  its 
hind  margin  for  about  one-third  of  its  breadth — PapUio  machaon. 

(4)  The  9th  sternal  region  prolonged  forwards  to  a  greater  or  less  extent  as  a 
triangular  plate,  invading  the  8th  sternal  region,  and,  at  the  same  time,  not  clearly 
limited  from  the  10th  somite  behind,  t.^.,  the  intersegmental  line  between  the  9& 
and  10th  somites  is  not  quite  continuous  from  side  to  side  across  the  ventral  line. 
a.  Two  fine  longitudinal  lines  or  depressions,  one  in  8th  sternum,  and  a  second, 
shorter  one,  at  Uie  apex  of  the  triangular  forward  extension  of  the  9th  sternum — 
Protoparce  mauritii.  b.  A  single  linear  depression  in  the  sternal  region  of  the  8th 
somite,  enclosed  by  triangular  lines  passing  backwards — Sphinx  ligustri. 

Jackson  says  that  the  single  depression  in  Sphinx  represents  the 
two  depressions  in  Protoparce.  He  came  to  this  conclusion  (1)  from 
the  dissection  of  a  pupa  (one  day  old)  of  Sphinx  ligustri,  which  showed 
the  existence  of  exactly  the  same  parts  as  those  seen  in  \anessa  io, 
viz,,  an  anterior  vesicle  with  rudiments  of  a  bursa  copulatrix  and 
receptaculum  seminis,  and  a  posterior  double  vesicle ;  the  anterior  and 
posterior  vesicles  being  more  closely  opposed  to  each  other  than  in 
F.  io.  (2)  By  finding  in  the  cast  pupal  cuticles  of  Sphinx  ligmtn  and 
Smerinthus  ocellatus,  two  bands  united  at  their  bases  which  are  evi- 
dently the  cast  chitinoid  linings  of  the  ducts  of  the  bursa  copulatrix 
and  of  the  oviducal  tube,  and  which  were  with  the  structures  figured 
in  V.  io.  (3)  The  occurrence  of  a  single  or  of  a  double  depression  in 
the  chrysalids  of  the  same  or  allied  species.  Examples  of  the  two 
forms  are  noted  as  occurring  in  Sphinx  ligustn,  Smerinthus  ocellatus,  S. 
populi,  Cossus  ligniperda,  Zeuzera  pynna,  &c.  It  is  further  noted  that 
the  female  pupa  of  Cucullia  rerbasci  has  but  one  depression,  whilst  that 
of  C.  scrophidariae  has  two,  and  Tnaena  tridens  has  one,  whilst  T.  psi 
has  two. 

The  following  Heterocerous  female  pupee  are  noted  by  Jackson  as  having 
two  depressions: — Acherontia  atropos  (6  ex&m'ples),  Sphinx  convolvuli 
(1),  S.  ligustri  (1),  Deilephila  euphorbiae  (2),  Choerocamjm  jwrcellus  (2), 
C.  elpenor  (52),  C.  alecto  (1),  C.  nerii  (2),  Smerinthus  ocellatus  (1), 
S.  populi  (8),  Protoparce  mauritii  (1),  Daphnis  horsfeldii  (1),  Cossus 
ligniperda  (1),  Zeuzera  pijrina  (1),  Cucullia  scrophulariae  (1),  Triaena 
psi  (1),  Nyssia  zonana  (4).  The  species  that  he  notes  as  having  but  one 
depression  are — Acherontia  atropos  (2),  Sphinx  ligustri  (many),  Choero- 
campa  elpenor  (2),  SmeHnthus  ocellatus  (many),  S.  populi  (many), 
S.  tiliae  (20),  Euchelia  jacohaeae  (11),  Arctia  caia  (23),  Cossus  ligniperda 
(2),  Zeuzera  pyrina  (1),  Stauropus  fagi  (1),  Ijciocampa  dictaeoides  (2), 
Notodonta  dromedanus  (1),  Ijeucania  straminea  (1),  Phalera  bucephala 
(1),  Triaena  tridens  (1),  Gortyna  ochracea  (1),  Mamestra  hrassicae 
(many),  M.  persicariae  (15),  Panolis  piniperda  (1),  Dianthoecia  irre- 
gularis (5),  Miselia  oxyacanthae  (1),  Agriopis  aprUina  (1),  Hadena 
glauca  (8),  H.  trifolii  (18),  Ciwullia  rerbasci  (many),  C.  nmhratica  (1), 
Gonoptera  libatrix  (8),  Selenia  tetralwiaria  {Ulustrajia)  (2),  Nyssia 
zonaria  (18),  Biston  hirtaria  (18). 

We  have,  in  these  organs,  probably,  characters  of  the  highest  phylo- 
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genetic  significance,  and  when  the  more  generalised  species  have  been 
thoroughly  examined  possibly  some  new  light  may  be  thrown  on  the 
evolution  of  the  Lepidoptera.  That  the  forms  described  by  Jackson 
and  Poulton  comprise  the  whole  of  those  occurring  in  Lepidoptera  is 
highly  improbable,  and  Cholodkowsky  (Zeitachrift  fur  wiss,  ZooLy  vol. 
xlii.,  1885)  states  that  in  Xemotoui  metallicus,  a  generalised  Adelid, 
there  is  only  one  aperture,  viz.,  the  posterior  of  the  two  normal  ones. 

Some  very  interesting  superficial  structures  appear  to  be  carried  on 
from  the  larval  to  the  pupal  stage,  e.g.y  the  anal  prolegs  of  the  larva 
can  sometimes  be  traced  distinctly  as  convex  cushion -like  structures 
on  each  side  of  the  anus,  and,  in  certain  individuals,  may  even  retain 
the  relative  size  and  appearance  which  are  characteristic  of  the  larva. 
Packard  figures  {Bomhycine  Moths  nf  America ,  p.  74)  a  pupa  of  Phaasm 
trimiffularis  with  longitudinal  flattened  tubercles  representing  vestiges 
of  the  anal  prolegs.  Poulton  figures  {Tram.  Linn.  Snc.  Lond.y  2nd 
ser.,  v.,  pi.  XX.,  figs.  8,  9,  10)  the  different  aspects  of  such  an  example 
in  an  extreme  form  of  Smerinthm  popidi.  The  four  pairs  of  ventral 
prolegs,  however,  only  leave  functionless  traces  on  the  pupal  cuticle, 
and  Poulton  says  that,  although  '*  the  first  and  second  pairs  are  hidden 
beneath  the  forewings,  yet  on  the  latter  being  raised  (in  pupae  placed 
in  spirit  immediately  after  throwing  off  the  larval  skin)  the  scars  can 
be  seen,  and  they  may  even  be  detected  in  Uving  pupae  with  exception- 
ally transparent  wings  (r?.//.,  Miselia  oxyacanthae),  the  third  and  fourth 
pairs  of  prolegs  nearly  always  leave  conspicuous  scars  upon  the  5th 
and  6th  abdominal  segments."  The  same  observer  further  notes 
that  the  caudal  horn  of  the  Bphingids  always  leaves  a  scar  on  the 
pupa  even  in  those  species  {Chtyerocampa  elpenor,  &c.)  in  which  it  is 
but  feebly  developed  at  the  end  of  the  larval  stage.  It  is  especially 
distinct  in  the  pupa  of  MacrofjloHsa  atellatarHm,  whilst  in  that  of 
*S.  tiliae  it  is  quite  smooth,  the  rest  of  the  pupal  surface  being  corru- 
gated. The  blunt  horn  of  Kndromis  rermcolor  also  leaves  a  large  scar, 
very  different  from  the  rest  of  the  pupal  surface  in  appearance.  In 
some  Bphingid  pupa?,  there  is  also  a  well-marked  depression  on  the  8th 
abdominal  segment  behind  the  scar,  which  appears  to  be  due  to  the 
horn  becoming  horizontal  before  the  last  larval  ecdysis  so  that  the 
adjacent  larval  cuticle  is  depressed,  leaving  a  permanent  impress  upon 
the  then  soft  cuticle  of  the  pupa.  Poulton  further  notes  that  scars, 
representing  the  soft  elevations  on  the  1st  and  8th  abdominal  segments 
of  the  larva  of  Tnaena  psi,  can  be  plainly  detected  upon  the  correspond- 
ing segments  of  the  pupa  ;  he  also  considers  that  the  rough  plate  upon 
the  dorsal  surface  of  the  anal  flap  of  the  larva  of  Smennthuis  tiliae  is 
represented  by  the  extremely  rough  dorsal  surface  of  the  terminal  spine 
of  the  pupa,  and  that  the  glabrous  corneous  black  plate  occupying  the 
dorsal  surface  of  the  anal  flap  in  the  larsa  of  Fhalera  hucephala  is  repre- 
sented on  the  anterior  dorsal  part  of  the  10th  abdominal  segment  of  the 
pupa,  which  forms  a  deep  furrow  with  the  9th  abdominal,  the  edge  of 
the  furrow  being  crenated.  The  brightly-coloured  hair-bearing  warts 
of  the  larvae  of  the  Saturniids,  also  leave  hairless  scars,  which  are 
usually  much  smoother  than  the  rest  of  the  pupa  and  somewhat 
depressed  below  the  general  surface. 

Somewhat  different  from  these  are  the  actual  hair-tufts,  correspond' 
ing  more  or  less  with  the  tussocks  found  in  thelarvte  of  certain  Liparid 
moths.     These  are  distinctly  marked  on  the  first  three  (or  four) 
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abdominal  segments  of  the  pupaB  of  Dasychira  juidibiaida,  Leiicoma 
salictH,  Notolophtis  antiqua,  &c.  In  Lymantna  vwiiacha,  the  hair-groups 
on  the  abdominal  segments  are  suggestive  of  tubercles  i,  ii,  iii,  iv, 
and  V  of  the  larva,  whilst  in  Porthetna  dispar  the  hairs  fringe  the 
slightly-raised  bosses  that  appear  to  represent  the  larval  tubercles.  In 
Dasycfiira  pudibunday  Bacot  notes  the  dorsal  surface  as  being  slightly 
raised  and  roughened,  apparently  scars  of  the  dorsal  tufts  of  the  larva, 
Tvhilst  the  hairs  form  bands  across  the  segments,  the  pupa  also  presents 
traces  of  the  supra-,  post-,  and  subspiracular  groups  of  hairs.  In 
Notolnphm  antiqua  and  N,  yonrntvima  he  observes  that  the  pupal  hairs, 
which  occupy  the  position  of  the  larval  tufts,  have  the  appearance  of 
whitish  circular  scales,  that  appear  to  be  attached  at  the  centre  and 
occasionally  overlap  one  another.  They  have  a  semi-transparent,  opal- 
escent appearance,  and  are  wrinkled  in  a  more  or  less  regular  spiral 
pattern,  the  flutes  or  crenulations,  starting  from  a  central  button,  curve 
outwards  to  the  circumference.  Poulton  also  notes  the  presence  of  large 
tufts  on  the  first  three  abdominal  segments  of  the  pupa  of  Xotolophm 
antiqua^  those  on  the  4th  abdominal  segment  of  the  larva,  he  says,  are 
not  represented.  He  adds  that  the  three  tufts  in  the  pupa  form 
squarish  light-coloured  patches,  which  are  very  distinct  against  the  dark 
pupal  cuticle,  and  are  especially  prominent  and  well-defined  in  male 
pupaB,  which  are  much  blacker  than  those  of  the  females.  The  absence 
of  any  trace  of  the  fourth  tuft  is  very  remarkable.  .  .  .  There  is  a 
long  pencil  of  hairs  on  the  8th  abdominal  segment  of  the  larva  of 
Dasychira  jmdibunda  of  which  he  could  detect  no  trace  in  the  pupa. 
.  .  .  These  appearances  on  pupee,  he  considers,  belong  to  a  very 
different  category  from  the  merely  mechanical  scars,  such  as  those  pro- 
duced by  the  caudal  horn  in  Sphintfidae,  &c.,  for  the  pupa  does  not  bear 
a  scar  of  the  larval  tuft,  but  possesses  a  true  hairy  tuft  itself.  On  the 
other  hand,  hairy  prominences  may  be  represented  by  mere  scars,  as  in 
Tnaena  psi,  Bacot  considers  that,  since  the  pupa  is  older  phylogeneti- 
cally  than  the  larva,  it  by  no  means  follows  that  if  the  tubercles  and 
hairs  on  the  larva  undergo  alteration  of  structure  or  position,  those  of 
the  pupa  must  be  altered  also.  In  the  Psychids,  the  arrangement  of 
the  tubercles  (and  their  setae)  appears  to  be  identical  in  the  larva 
and  pupa.  In  the  Liparids  (much  more  specialised  Lepidop- 
tera),  the  pupal  hairs  follow  the  larval  tufts  in  position,  but  the 
pupal  hairs  differ  in  structure  from  those  of  the  larva.  Bacot 
says  {EnU  Record^  xi.,  p.  178) :  "  In  the  Liparid  larvae  that  I  have 
examined  all  the  larval  hairs  (so  far  as  my  knowledge  extends)  are 
thorny,  branched,  or  plumose,  and  circular  in  section,  while  the  pupal 
hairs  are,  with  three  exceptions,  without  thorns  or  branches  and  are 
frequently  flat  or  ribbon-like.  In  Notolophiis  antiqua  and  N.  (jonostiyma^ 
the  situation  of  the  larval  dorsal  tufts  is  occupied  in  the  pupa  by 
structures  which  are  not  hairs  at  all  in  the  usual  sense  of  the  word, 
although  they  may  be  homologous  in  a  physiological  sense.  The  three 
exceptions  to  be  noted  are  as  follows — Lymantna  inonacha  and 
Porthetria  dispar  (in  both  of  which  the  pupal  hairs  are  thorny),  whilst 
Leucoma  salicia  also  has  a  few  of  its  hairs  of  this  character.  These 
pupae  are,  however,  greatly  exposed,  in  the  case  of  L,  rnonoAiha  and 
P,  dinpar  they  are  suspended  in  a  slight  silken  hammock,  while  the 
cocoon  of  V>.  Haliris  is  often  very  slight.  The  pupro  of  Porthesia  similis 
(auriflua)  and  P.  c/mjsorrhoea  are  well  protected  by  the  irritating  larval 
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hairs  in  the  cocoon,  and  we  find  that  these  pupae  are  less  hairy  than  those 
of  the  other  Liparids.  The  ahove  facts  appear  to  point  to  the  pupal  hairs 
of  the  Liparids  having  a  special  and  independent  development,  quite 
apart  from  those  of  the  larva,  only  we  must  not  forget  that  DasijcUira 
fa»celina,  which  has  the  stoutest  cocoon  of  all  the  British  species, 
is  the  most  hairy  of  all,  and,  further,  that  we  have  still  the  position  or 
arrangement,  so  similar  to  that  of  the  larva,  to  account  for.  Is  the 
stimulus  (if  any)  of  the  position  of  a  tuberclo  or  tuft  in  the  larval  skin 
sufficient  to  determine  where,  on  the  pupa,  the  independent  or  ancestral 
pupal  hairs  shall  develop,  or  must  we  look  for  an  explanation  to  a  (?) 
possible  mixing  of  larval  determinants  with  the  pupal  ones,  and  if  so, 
what  prevents  imaginal  ones  from  doing  the  same  ?  Or,  finally,  are  we 
to  consider  the  pupal  envelope  a  hybrid  structure,  partly  ancestral 
imaginal  and  partly  modern  larval  ?  " 

Chapman  has  noted  that  as  soon  as  the  final  larval  skin  of  SinerinUnM 
ocellatiis  has  been  moulted,  the  larval  stripes  are  visible  in  dark  green,  as 
well  as  the  sites  of  the  prolegs ;  the  lips  and  the  oral  spine  of  the  Ist 
spiracle  are  chitinous.  In  another  specimen,  the  stripes  and  prolegs  were 
observed  to  be  of  a  vivid  blue,  as  well  as  the  lips  of  the  mandibles  and 
four  spots  at  the  base  of  the  labrum.     Poulton  has  also  made  obser- 
vations on  the  persistence  of  the  characteristic  markings  of  the  larva 
on  the  pupa,  immediately  after  the  latter  state  is  assumed,  and  he 
states  that  it  appears  to  be  due  to  the  fact  that  the  hypodermic  cells  of 
the  larva  and  pupa  are  the  same,  so  that  any  pigment  contained  in 
them  during  larval  life  may  remain  unchanged  after  the  pupal  period 
has  begun,  such  colours,  of  course,  being  concealed  in  the  living  pupa 
by  the  opaque  cuticle.      They  may  be  fixed,  however,  by  placing  the 
newly-formed  pupa  in  spirit,  and  thus  checking  the  darkening  of  the 
surface.     The  persistence  of   the   lateral  larval  stripes  may  also  be 
observed  in  the  freshly-formed  pupa  of  Sphin.v  UijmtHy  and  the  purple 
borders  of  the  stripes  are  seen  to  bear  a  relation  to  the  segments 
similar  to  that  borne  in  the  larval  stage,  whilst  the  relation  of  the 
coloured  borders  to  the  spiracles  is  just  the  same  as  that  of  the  larva. 
Poulton  proved    conclusively  that   the  constitution  of  the   coloured 
stripes  in  the  pupa  is  similar  to  that  in  the  larva,  and  entirely  different 
from,  and  independent  of,  the  darkening  of  the  pupal  cuticle.     Similar 
facts  are  true  of  the  pupa  of  Acherontia  atropos,  which,  if  examined 
immediately  after  pupation,  shows  the  purple  stripes  and  small  circular 
patches  (which  probably  spread  from  the  bases  of  shagreen  dots)  of 
the  larva,  through  the  undarkened  pupal  cuticle.     Poulton  adds  that 
he  has  also  observed  the  light  oblique  stripes,  with  their  dark  green 
borders,  of  Smerinthiia  populi  and  of  S,  occllatus,  conspicuously  appear- 
ing upon  the  surface  just  after  pupation.     One  can  readily  understand 
how  important  these  observations  are  in  homologising  the  larval  and 
pupal  segments  and  structures.      In   this  way,  Poulton  has  shown 
(rra?w.  Knt,  Si>c,  Ijond.y  1888,  p.  566)  that  the  terminal  spine  of  the 
pupa  of  Afflia  tan  is  the  homologue  of  the  anal  flap  of  the  larva.     In 
the  freshly  formed  pupa  of  this  species  the  markings  of  the  larva  are 
especially  distinct  and  the  subspiracular  line  (which  forms  so  prominent 
a  feature  of  the  larva,  and  is  continued  along  each  side  of  the  anal  flap 
to  its  extreme  apex)  is  equally  conspicuous  in  the  pupa  and  occupies 
an  identical  position  in  relation  to  the  terminal  anal  spine,  which, 
in  this  species,  is  blunt,  and  covered  with  an  immense  number  of 
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irregular  hook-like  cuticular  processes.  Further  observation  would 
undoubtely  prove  that  such  markings  as  these  are  of  very  general 
occurrence. 

With  the  external  assumption  of  the  pupal  stage,  there  is,  as  we  have 
noticed  {ante  p.  10),  a  cuticular  secretion  formed  by  the  hypodermic 
cells,  which  hardens  on  exposure  to  the  air  and  fixes  the  wings,  legs,  &c. 
to  the  surface  of  the  body.  The  nature  of  this  fluid  has  not  yet  been 
thoroughly  investigated.  It  has  been  suggested  that  it  may  be  analogous 
with  that  found  in  lizards,  snakes,  &c.,  where  certain  cells  break  down 
completely  and  provide  a  liquid  which  facilitates  the  exuviation  of  the 
old  cuticle.  It  has  also  been  suggested  that  the  secretion  may  be  regarded 
as  a  modified  cuticle  thrown  off  with  the  first  formed  pupal  cuticle.  The 
Ephemerids  cast  a  thin  pellicle  after  escaping  from  the  subimago  state, 
and  an  imago  of  Acherontia  atropos  has  been  observed  to  moult  a 
complete  and  thin  pellicle  after  its  emergence  from  the  pupal  cuticle 
(Curtis,  Brit.  KnUwwlotfjf,  desc.  pi.  cxlvii),  whilst  some  Hymenoptera 
(Bombm)  are  known  to  cast  a  thin  pellicle  with  the  pupal  skin,  which 
has  been  supposed  by  Packard  to  be  identical  with  the  skin  cast  by  the 
active  subimago  of  Ephemera  soon  after  it  takes  its  flight.  Whatever 
explanation  may  be  finally  given  of  this  phenomenon,  it  may  be  well  to 
remark  here  that  possibly  all  imagines  of  Lepidoptera  are  partly  swathed 
in  a  transparent  almost  structureless  membrane,  in  which  the  wings, 
legs,  &c.,  are  encased  until  the  emergence  of  the  imago,  and  one  must  care- 
fully remove  this  internal  pupal  covering  (or  external  imaginal  covering) 
from  the  limbs  of  an  imago  extracted  just  previous  to  the  point  of  emer- 
gence from  the  pupa,  otherwise  the  imago  will  fail  to  develop  its  wings. 
We  have  repeatedly  taken  a  fine  pellicle  from  the  wings  of  Aijlais  urticae, 
removed  from  the  pupa  (when  fully  coloured),  and  find  that  if  this  be 
not  done,  it  is  not  successful  in  shedding  it,  as  was  the  Acherontia 
atropos  noted  by  Curtis.  The  fine  skin  shrinks  up  on  the  emergence  of 
the  imago  and  traces  of  it  can  generally  be  found  in  the  cast  pupal 
skins  of  the  large  moths,  but  its  attachment  suggests  that,  normally,  it 
must  be  cast  with  the  pupal  envelope  and  that  the  difficulty  of  the 
emergence  of  the  imago  is  due  to  the  fact  that  it  must  release  itself 
from  these  swathings  rather  than  any  difficulty  of  freeing  itself  from 
the  hard  pupal  shell  with  which  it  is  never  really  in  contact.  The 
question  here  suggested,  properly  followed  up,  might  throw  light  on  the 
obscure  question  of  the  origin  of  the  quiescent  pupal  stage.  Chapman 
asserts  the  belief  that  the  delicate  skin  here  described  is  only  the 
layer  of  the  cuticle  that  covers  the  unexposed  portions  of  the  organs, 
only  external  parts  being  provided  with  the  typical  dense  covering, 
and  that  it  exists  for  no  other  parts.  We  have  ourselves  only  observed 
it  around  such  organs,  and  his  explanation,  therefore,  is  highly 
probable.  He  says  that  "  these  delicate  films  are  the  coverings  of 
parts  that  are  not  superficial,  and  consequently  retain  the  delicate 
character  of  the  skin  of  the  pupa,  with  all  parts  free.  Of  course,  in 
some  pupsB- incomplete,  some  of  these  inner  surfaces  (in  pupae-obtectse) 
are  more  or  less  exposed,  and  have  dense  coverings  ;  the  body,  each  of 
the  four  wings,  and  each  of  the  appendages,  has  a  pupal  skin,  and  all 
these  have  to  be  shed  as  well  as  the  outer  hardened  surface,"  but  he 
objects  entirely  to  the  attempt  to  interpret  these  as  a  second  pupal 
skin. 

We  ought,  perhaps,  to  notice  here,  the  substance  that  forms  the 


TBE  EXTSRNAL  MOBPHOLOOT  OP  THE  LEFIDOPTEBOUS  PUPA.  61 

remarkable  bloom  found  on  the  surface  of  the  pupae  of  (  atocala^ 
Cosmia,  Halias,  l'arnaMiusa}k^lo,kc.  The  substance  which  produces  this 
appearance  is  a  kind  of  wax  and,  on  the  pupa  of  the  latter  species,  which 
is  completely  coated  with  it,  the  material  is  so  thick  that  it  can  be  scraped 
off.  Chapman  finds  that  it  melts,  is  perfectly  insoluble  in  water,  and 
that  water  runs  readily  off  it,  and  there  appears  to  be  no  doubt  that  it 
is  a  water- proof  coating  for  the  protection  of  the  pupa,  in  its  sometimes 
damp  haunts.  The  pupa  of  Ptjrijm  ijalba,  from  Mhow  in  north-west 
India  has  a  similar  surface  bloom,  almost  as  thick  as  that  of  l^ar- 
nas9iu9,  whilst  Walker  notes  that  in  Chile  the  pupa  of  Alamis  jHdiodetf 
is  covered  with  a  white  mealy  powder.  As  the  pupa  is  always  placed 
in  a  slight  cocoon  under  stones,  it  is  possibly  of  the  same  nature  as  the 
resinous  bloom  of  the  Catocalid  and  Pamassiid  pupw. 

We  have  already  divided  lepidopterous  pupte  into  three  groups — pupie- 
libersB,  pupae-incomplette,  pupce-obtectie — and  have  stated  that  one  of 
the  essential  differences  of  the  two  last  consists  in  the  number  of  movable 
abdominal  incisions  possessed  by  the  pupte,  in  other  w^ords  the  number 
of  "  free  segments  '*  they  exhibit.  The  pupa-incompleta  varies  some- 
what in  the  actual  number  of  movable  incisions,  and  these,  as  a  rule, 
show  a  sexual  variation,  the  7th  abdominal  segment  being  free  in 
the  male,  fixed  in  the  female  ;  it  thus  presents  characters  that  bring  it 
into  line  with  those  of  bees  and  beetles.  On  the  other  hand,  the  obtect 
pupa  is  remarkably  constant  in  this  matter,  having  the  5th  and  6th 
abdominal  segments,  and  these  only,  free  in  both  sexes.  This  pupa 
usually  presents  a  hard  chitinous  exterior,  the  appendages,  legs,  wings, 
&c.,  lying  together,  forming  a  smooth,  hard  and  solid  exterior,  whilst 
the  surfaces  that  are  hidden  by  being  applied  against  each  other  are 
formed  of  a  delicate  skin,  represented,  when  the  moth  emerges,  by  a  few 
flimsy  shreds,  the  previous  position  of  which  it  is  almost  impossible  to 
determine,  so  that  the  empty  pupa-case  consists  almost  entirely  of  that 
portion  which  formed  the  outer  covering.  In  the  pupa-incompleta  the 
exposed  surface  is  usually  less  solid,  but  the  skin  of  the  covered  sur- 
faces is  much  tougher  (than  are  those  of  the  pupa-obtecta)  and,  on  the 
emergence  of  the  imago,  the  pupa  hangs  together  so  that  the  nature 
of  each  portion  is  rarely  difficult  to  detennine,  and  some  parts,  e.tf,, 
the  inner  wing-coverings,  the  portions  of  the  abdominal  segments  2 
and  8  covered  by  the  w^ings,  and  the  intersegmental  membranes 
are  only  a  little  less  firm  than  the  coverings  that  are  fully  exposed. 
On  dehiscence,  these  covered  portions  become  exposed,  the  appendages 
show  a  certain  independence  of  each  other  never  observed  in  an  obtect 
pupa,  and,  even,  before  emergence,  the  appendages  separate  and  the 
segments  open  out  without  any  fracture  or  tearing  occurring. 

On  the  dehiscence  of  an  incomplete  pupa  the  head -coverings  separate 
from  the  rest  of  the  pupa,  yet  remain  attached  to  one  another  in  one 
piece.  These  head-parts  consist  of  the  plate  covering  the  head  and  eyes, 
the  antennae,  and  the  mouth-parts.  In  the  obtect  pupa  these  parts 
frequently  separate  from  each  other — the  head-cover  forming  one  piece, 
the  antennae  separate,  the  mouth-parts  also  may  be  separate,  but  more 
usually  they  remain  attached  to  the  legs  in  one  piece,  the  antennae  going 
either  with  these  or  with  the  wings,  whilst  in  the  few  cases  (Sphingids, 
Bombycids,  Notodonts,  &c,)  in  which  the  head-coverings  remain  in  one 
piece,  they  do  so  because  they  remain  attached  to  the  leg-  or  wing- 
coverings  ;  they  never  remain  in  one  piece  when  detached  from  the  rest 
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of  the  pupa.  Similarly  for  the  other  segments  in  the  Incompletae,  the 
pupal  coverings  of  the  wings,  legs,  &c.,  separate  more  or  less  from  each 
other  and  retain  their  attachments  to  their  own  proper  segments,  so 
that  the  empty  pupa-case  often  affords  more  information  as  to  the  true 
relation  of  its  several  parts  than  the  living  pupa  does.  On  the  other 
hand,  an  empty  ohtect  pupa  shows  at  once  that  the  6th  and  6th 
abdominal  segments  were  free  in  the  living  pupa,  and  no  others ;  but 
an  empty  incomplete  pupa-case  leaves  much  doubt  as  to  which  were  free 
segments,  because,  at  many  places  where  no  movement  was  allowed  in 
the  pupa,  movement  has  taken  place  in  dehiscence,  e.g.,  in  the 
Tortricid  pupa  the  free  abdominal  segments  are  4, 6,  6  (and  7  in  male), 
yet,  on  dehiscence,  it  would  appear  as  if  the  wings  were  partially  free 
from  abdominal  segments  2  and  8,  and,  as  if  these  segments,  too,  were 
free.  It  may  be  here  well  to  note  that  some  obtect  pupae  have,  in  the 
male,  a  more  marked  incision  between  the  7th  and  8th  abdominal  seg- 
ments than  has  the  female,  even  looking,  sometimes,  as  if  the  incision 
admitted  of  movement.  This  is  never  the  case,  but  it  appears  to  prove 
unquestionably  an  ancestry  in  which  the  7th  segment  was  **  free  '*  in 
the  male  at  a  later  period  than  in  the  female. 

The  pupa-incompleta  is  remarkable  for  its  ability  to  leave  its 
cocoon ;  thus  the  pupa  of  Adsctta  statues  usually  emerges  entirely  from 
its  cocoon  before  the  imago  appears,  and  the  pupa-case  of  the  Eriocraniids 
is  also  found  at  some  distance  from  the  empty  cocoon.  Few  obtect 
pupffi  can  leave  their  cocoons  before  the  emergence  of  the  moth — those 
of  Kndromis  versicolor  and  (Jhoerocampa  elpenor  have,  however,  retained 
this  ancestral  habit,  and  that  of  Macrothylada  rubi  is  said  to  move  up 
and  down  in  its  long  cocoon.  Scudder  states  that  the  pupee  of  the 
Sphingid  genus  Macrosila  emerge  from  the  earth  for  the  escape  of  the 
imago,  using  for  the  purpose  certain  flanges  in  the  spiracular  region. 
All  pupae -incompletaB,  however,  do  this,  and  are  armed  with  various 
rows  of  hooks  and  spines  to  facilitate  the  process.  The  attachment  of 
the  Pterophorid  pupae  makes  them  exceptions  to  this  general  rule,  for 
although  pupae-incompletae  in  structure  and  dehiscence,  they  are,  of 
course,  quite  unable  to  change  their  position  from  that  they  have  once 
taken  up.  Chapman  also  notes  that  Kpennenia  has  a  pupa  of  incom- 
plete structure,  but  does  not  emerge  from  its  cocoon.  Whilst  discuss- 
ing the  matter  of  pupal  movement,  it  may  be  well  to  call  attention  to 
the  fact,  discovered  by  Chapman,  that  certain  Gelechiad  pupae  can  only 
move  the  free  segments  antero-posteriorly,  with  **  something  of  the 
manner  that  belongs  to  the  movement  of  the  click-beetles." 

The  pupae-incompletae  show  more  variety  than  the  obtect  pupae,  and 
their  incomplete  character  suggests  that  they  are  of  a  lower  form,  a 
suggestion  comfirmed.  Chapman  says,  by  their  close  resemblance  to 
many  Tipulid  pupae,  especially  those  of  some  gall -gnats,  a  resemblance 
that  appears  to  be  one  of  relationship  rather  than  accidental,  from  the 
dipterous  pupa  having  hindwings,  although  the  imago  has  halteres, 
and  from  the  imago  possessing  scales  of  quite  a  lepidopterous  character. 

"With  regard  to  the  movement  of  which  the  butterfly  pupa  is  capable, 
we  may  notice  that  by  means  of  the  movable  incisions  4-5,  5-6, 6-7  the 
posterior  segments  of  the  Papilionid  pupa  can  be  moved  in  any  direction, 
whilst  in  the  Pier  ids,  by  the  development  of  certain  dorsal  tubercles  at 
the  margins  of  the  segments  (possibly  due  to  the  fusion  of  the  anterior 
trapezoidal  larval  tubercles),  antero-posterior  movement  is  lost,  only 
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lateral  movement  being  possible.  In  AiMriinae^  the  5th  and  6th  ab- 
dominal segments  are  movable,  in  the  Pierinae  and  the  Wiodocerinae 
only  the  5th  abdominal  segment  is  movable,  whilst  in  the  Antho- 
ckarinae  the  pupa  is  solid  and  immovable.  With  regard  to  this, 
the  movable  incision  of  Anthocharis  helia  shows  a  remarkable  transition. 
This  species  is  double-brooded,  one  section,  known  as  var.  ausonia, 
feeding  up  in  the  spring  and  appearing  in  the  imaginal  state  in  June, 
the  second  overwintering  as  a  pupa.  In  the  pupas  producing  the 
summer  imagines  the  incision  between  the  4th  and  5th  abdominal 
segments  is  movable,  in  the  winter  pup®  this  is  fixed  and  the  pupa 
solid  {Knt,  Record,  vi.,  p.  288).  The  Nymphalid  pupa  possesses  only 
lateral  movement  like  the  Pierids,  and,  like  them,  varies  in  the  number 
of  movable  segments,  being  restricted  to  two  incisions  in  the  Argyn- 
nids,  Vanessids,  &c.,  to  one  in  Knodia  hyperanthus,  the  pupa  being 
solid  in  Hipparchia  semele  and  Melaiianjia  tjalathea.  The  Euploeine  and 
Brassolid  pupte,  too,  have  also  lost  all  power  of  movement  whilst  the 
Lyesenid  pupie  are  solid  and  possess  hairs  and  bristles. 

The  pupa  of  Troides  amphryms,  if  disturbed  or  blown  upon,  makes 
quite  a  loud  noise  by  the  movement  of  the  abdominal  segments  one 
over  the  other,  which  noise  is  so  loud  that  it  is  probably  sufficient  to 
scare  away  some  of  its  enemies  (Nic6ville). 

The  pupsB  of  Lepidoptera  vary  much  in  adaptation  to  their  sur- 
roundings, and  Chapman  has  pointed  out  that  they  afford  important 
taxonomic  and  phylogenetic  characters.     With  regard  to  this  we  have 
already  stated  that  some  pupae  are  much  more  generalised  than  others, 
the  pupa-libera  and  the  pupa-incompleta  being  more  ancestral  than  the 
pupa-obtecta.      The  connection  between  the  most  generalised  lepidop- 
terous  pupa-libera,  as  exhibited  in  Kriocrania,  in  which  the  large  pupal 
jaws  enable  it  to  free  itself  from  its  cocoon,  and  those  of  other  orders 
of  insects  with  active  mandibles,  has  led  Chapman  to  consider  that 
their  evolution  has  largely  been  dominated  as  to  how  the  pupa  could 
escape  from  the  cocoon  without  the  aid  of  active  pupal  jaws.  He  points 
out  that  in  the  Coleoptera  and  Hymenoptera  the  imago  is  perfected 
within  the  cocoon,  not  only  throwing  off  the  pupal  skin  there,  but 
remaining  till  its  appendages  have  become  fully  expanded  and  com- 
pletely hardened  when  the  imaginal  mandibles  are  used  to  force  an 
outlet  of  escape.     He  further  points   out   that,   in  many  cases,  the 
mandibles  are  of  no  use  whatever  to  the  imago,  except  in  this  one 
particular,  and  he  cites  the  Cynipidae  as  the  most  striking  instance 
known  to  him.    In  the  Hemerobiidae,  Trichoptera,  &c.,  that  spin  silken 
cocoons  the  pupal  mandibles  are  used  to  cut  a  way  out  of  the  cocoon 
by  the  pupa.      In  the  Myrmeleonidae  the  pupa  partly  emerges  from  its 
cocoon  as  does  the  lepidopterous  pupa-incompleta,  so  that  the  funda- 
mental methods  of  obtaining  freedom  from  the  cocoon,  t*fc.,  by  pupal 
mandibles  and  partial  emergence,  as  exhibited  in  the  more  generalised 
Lepidoptera,  are  also  in  use  among  other  orders,  presumably  more 
generalised  than  any  Lepidoptera. 

Although  the  Eriocraniids  are  the  only  Lepidoptera  known  to  have 
mandibles  with  which  the  cocoon  can  be  ruptured  and  which  (assisted 
by  the  vermicular  action  of  the  abdominal  segments)  can  be  used  also 
to  drag  the  pupa  through  any  superincumbent  earth,  yet  most  of  the 
pupie-incompletaB  possess  a  sort  of  beak  or  hard  process  adapted  for 
breaking  open  the  cocoon.     In  all  these  cases,  the  pupa  emerges  from 
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the  cocoon  precisely  as  in  the  Eriocraniids,  but  not,  as  a  rule,  so  com- 
pletely, and  to  do  this  the  pupa  seems  to  have  found  8,  4,  or 
5  abdominal  segments  capable  of  movement  necessary,  but  to  have ' 
kept  the  terminal  segments  soldered  together.  Many  different  means 
have  been  adopted  to  enable  the  pupa  to  free  itself  from  the  cocoon, 
such  as  specially  constructed  weak  places  in  the  cocoon,  a  particular 
arrangement  of  the  silk  that  allows  free  egress  with  but  slight  internal 
pressure,  a  softening  fluid  applied  by  the  newly-emerging  moth,  pupal 
spines  of  different  kinds,  and  even  imaginal  spines  {Actios),  &c. 
Comstock  describes  the  "cocoon-breaker"  in  Litliocolletia  {hama- 
dryadelld)  as  a  toothed  crest  on  the  forehead  which  enables  it  to  pierce 
or  saw  through  the  cocoon.  Of  its  action  in  some  individuals  that  he 
was  observing,  he  writes  :  **  Each  pupa  first  sawed  through  the  cocoon 
near  its  juncture  with  the  leaf,  and  worked  its  way  through  the  gap, 
by  means  of  the  minute  backward-directed  spines  upon  its  back,  until 
it  reached  the  upper  cuticle  of  the  leaf.  Through  this  cuticle  it  sawed 
in  the  same  way  that  it  did  through  the  cocoon.  The  hole  was  in 
each  case  just  large  enough  to  permit  the  chrysalis  to  work  its  way 
out,  holding  it  firmly  when  partly  emerged.  When  half-way  out  it 
stopped,  and  presently  the  skin  split  across  the  back  of  the  neck  and 
down  in  front  along  the  antennal  sheaths,  and  allowed  the  moth 
to  emerge."  Packard  notes  the  similar  structures  in  BucctdatriXf 
Taleporia,  Thyridoj)terif,rf  and  (J^Jceticius,  and  states  that  rough  knobs  or 
slight  projections  answer  the  purpose  in  Hepialids,  Megalopygids, 
Zeuzerids,  &c.  He  further  calls  attention  to  the  spine  on  the  frontal 
point  of  Sesiu  tipidiformis. 

Packard  states  that  **  the  imagines  of  the  Attacine  moths  cut  or  saw 
through  the  cocoon  by  means  of  a  pair  of  large  stout  black  spines — 
*  sectores  coconis ' — one  on  each  side  of  the  thorax  at  the  base  of  the 
forewings,  and  provided  with  five  or  six  teeth  on  the  cutting-edge." 
He  further  notes  that  the  **  cocoon-cutter "  occurs  "  in  all  the 
American  genera,  in  Samia  cynthia,  and  is  large  and  well  marked  in 
the  European  Saturnia  pavonia-mmor  and  Kmlromia  versicolor.  In 
Platysamia  the  cocoon -cutters,  though  well-developed,  do  not  appear  to 
be  used  at  all,  and  the  pupa,  like  those  of  the  silkworm  and  other 
moths  protected  by  a  cocoon,  moistens  the  silk  threads  by  a  fluid 
issuing  from  the  mouth,  which  also  moistens  the  hairs  of  the  head  and 
thorax,  together  with  the  antennte.  It  remains  to  be  seen  whether 
these  structures  are  only  occasionally  used,  and  whether  the  emission 
of  the  fluid  is  not  the  usual  and  normal  means  of  egress  of  the  moth 
from  its  cocoon."  Trouvelot  says  that  this  fluid  is  secreted  during  the 
last  few  days  of  the  pupal  state,  and  is  a  dissolvent  for  the  gum  that  so 
firmly  unites  the  fibres  of  the  cocoon,  the  liquid  being  composed  in 
great  part  of  "  bombycic  acid."  One  is  inclined  to  enquire  for  what 
purpose  K.  versicolor  imago  has  a  cocoon-cutter,  seeing  that  the  pupa 
emerges  from  the  cocoon. 

With  regard  to  the  manner  in  which  the  silk  of  the  cocoon  is 
moistened  from  the  mouth  of  the  emerging  moth  by  certain  Baturniids, 
&c.,  in  order  to  enable  them  to  escape  from  the  cocoon,  Chapman 
gives  some  interesting  details  (Ent,  Mo.  Mcuj.,  vii.,  pp.  81-82),  referring 
more  especially  to  Platysamia  cecropia.  One  is  inclined  at  first  to 
question  the  possibility  of  this  happening  at  all,  for  it  is  just  these 
moths  that  have  no  proboscis  and  hardly  any  oral  appendages  that 
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soften  their  cocoons  with  a  special  fluid.  Chapman  notes  that  he  has 
examined  many  specimens  of  /'.  cerropia  at  the  moment  of  emergence, 
having  first  taken  the  pupa  from  the  cocoon.  As  soon  as  the  pupal 
skin  bursts,  the  head  of  the  imago  appears  ;  the  rod  hairs  at  the  front 
of  the  head  are  at  first  moist,  but  soon  become  quite  wet,  and,  if 
removed,  the  fluid  is  replenished  to  the  quantity  of  at  least  one  minim, 
and  it  is  remarkable  that,  although  the  wool  on  the  head  is  as  wet  as 
a  sponge,  the  scales  of  the  collar  and  prolegs  which  touch  it  remain 
quite  dry.  The  fluid  is  colourless,  slightly  alkaline,  and  when  applied  to 
the  silk  of  the  cocoon  at  once  softens  it,  so  that  the  silk  can  be  easily 
eased  out.  The  fluid  appears  not  only  to  soften  the  gum  that  stiffens 
and  binds  the  silk,  but  to  a  certain  extent  to  destroy  or  neutralise  it, 
for  the  silk  so  affected  remains  soft  and  pliable.  Chapman  says  that 
the  fluid  comes  from  a  narrow  slit,  separated  from  the  wool  of  the  face 
by  a  narrow  naked  surface  that  must  be  the  labrum,  and  that  it  is 
prevented  from  reaching  the  eyes  by  means  of  two  small  projections 
which  appear  to  be  mandibles,  whilst  immediately  below  the  slit  are 
two  rounded  elevations  which  appear  to  be  the  maxillsB.  This  orifice 
from  which  the  fluid  proceeds,  Chapman  considers  must  be  the  mouth. 


CHAPTER    IV. 

THE    INTERNAL    STRUCTURE    OF     THE    LEPIDOPTEROUS    PUPA. 

The  marvellous  changes  that  take  place  in  the  anatomy  of  the 
Lepidoptera  (and  other  holometabolous  insects)  during  the  larval  and 
pupal  stages  have  been  already  foreshadowed  in  the  preceding  chapters, 
and  are  no  less  important  than  the  external  differences  that  occur 
during  the  same  periods.  The  internal  organs  of  an  insect  are,  in 
many  cases,  totally  different  in  the  larval  and  imaginal  stages,  and 
these  changes  are  usually  greatest  in  those  insects  whose  food  require- 
ments undergo  a  radical  change  in  the  imaginal  state.  In  this  respect, 
Lepidoptera  are  profoundly  modified,  and,  although  less  is  known  of 
the  internal  changes  in  this  than  in  some  allied  orders,  considerable 
progress  has  been  made  during  the  last  two  or  three  decades. 

The  real  nature  of  the  internal  changes  wrought  during  the  process 
of  metamorphosis  was  first  revealed  by  Weismann  in  1864  when  he 
discovered  the  **  imaginal  germs  "  or  "  imaginal  discs  "  in  the  Diptera 
and  formulated  his  theory  of  histolysis,  i.e.,  the  almost  complete 
destniction  of  the  larval  organs  by  a  gradual  process  of  disintegration, 
and  the  histogenesis  or  rebuilding  of  new  organs  from  the  imaginal 
discs,  by  utilising  the  nutrient  material  obtained  from  the  histolytic 
products  present  in  the  pupa.  The  intermediary  agents  in  histolysis 
are  the  phagocytes,  cells  similar  to  the  leucocytes  or  corpuscles  of  the 
blood,  whilst  the  intermediary  agents  in  histogenesis  are  said  to  be  por- 
tions of  tissue  existing  in  the  larval  state,  incorporated  with,  or  preserv- 
ing a  connection  with,  the  different  organs.  It  is  these  portions  of  tissue 
that  form  the  structures  now  generally  known  as  the  imaginal  discs ; 
they  are  present  in  very  young  larvse,  and  exist  for  each  part  of  the  body, 
the  appendages,  wings,  &c.     At  certain  periods  of  the  larval  (or  pupiJ) 
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existence  they  commence  to  grow  rapidly  and  replace  the  earlier 
structures,  and,  although  the  two  processes  of  histolysis  and  histo- 
genesis are  mutually  dependent  on  each  other  (the  former  supplying 
the  material  which  is  utilised  by  the  latter),  they  do  not  go  on  side  by 
side,  although,  to  a  certain  extent,  contemporaneous.  During  the 
quiescent  period  preceding  pupation,  many  of  these  discs  enlarge  and 
grow  rapidly,  whilst,  at  the  same  time,  there  is  a  destruction  of  the 
larval  tissues,  due  to  the  activity  of  the  phagocytes,  certain  of  the 
larval  organs  and  the  fat-body  forming  a  creamy  mass,  the  imaginal 
discs  resisting  the  leucocytes  and  living  on  the  nutrient  matter  thus 
produced  by  the  dissolution  of  the  fat-body  and  these  larval  organs, 
and,  as  the  last  steps  in  the  destruction  of  the  larval  organs  only  take 
place  after  those  of  the  imago  have  assumed  their  definite  shape  and 
size,  it  follows  that  the  connection  of  the  organs  in  question  remains, 
in  most  cases,  entirely  continuous. 

It  is,  perhaps,  not  quite  correct  in  Lepidoptera  (although  somewhat 
difficult  to  avoid  in  treating  this  technical  subject  in  general  terms)  to 
speak  of  the  imaginal  discs  of  legs,  antennae,  and  other  organs  that 
exist  in  the  larva.  The  point  of  development  of  the  imaginal  organ  is, 
in  reality,  the  larval  organ,  not  a  disc  existing  throughout  larval  life 
as  a  structure  separate  from  that  of  the  larva,  e.g.,  the  larval  leg  is 
modified,  some  of  its  parts  are  destroyed  by  histolysis,  but  the 
embryonic  cells  that  form  the  imaginal  leg  are  derived  from  the  larval 
leg,  and  so  on.  Where  any  other  suggestion  appears  to  be  implied  it 
must  be  considered  rather  as  a  weakness  of  diction  than  any  wish  to 
assert  the  contrary. 

It  might  be  remarked  here,  that  the  old  idea  of  the  imago  existing 
in  the  larva,  and  its  appearance  after  various  outer  shrouds  have  been 
successively  cast  off,  is  not  so  very  different  from  the  real  truth  as  it 
was  represented  to  be  when  the  first  novelty  of  a  more  definite  idea  of 
the  processes  involved  still  affected  us,  and  tended  to  warp  or  numb 
our  appreciation  of  the  actual  facts.  The  imago  does  exist  in  the 
larva,  even  in  the  very  young  larva,  not  only  potentially  but  actually. 
The  imaginal  parts  are  all  represented  either  by  actually  similar 
structures,  or  by  imaginal  discs.  These  may  be  merely  a  few  cells  of 
no  definite  structure,  certainly  none  similar  to  the  structures  they 
represent,  and  into  which  only  they  are  capable  of  developing,  and  are 
recognisable  only  by  their  special  anatomical  relationships.  Develop- 
ment goes  on,  to  some  extent,  during  larval  life,  but  it  is,  however, 
only  at  its  end,  and  in  association  with  the  change  to  pupa,  that  they 
assume  forms  recognisable  as  those  of  the  fully  developed  organs. 
During  the  pupal  stage,  after  a  period  of  quiescence,  both  outwardly 
and  physiologically,  in  those  species  that  hybemate  (or  testivate,  &c.), 
the  full  development  of  the  several  organs  occurs.  The  store  of 
material  that  nourishes  the  developing  tissues  is  chiefly  that  contained 
in  the  fat-body,  but  some  material  is  provided  by  the  histolysis  of 
larval  structures  that  are  no  longer  required  and  disappear.  Though 
there  are  thus  whole  organs  that  are  fuUy  developed  in  the  imago  and 
do  not  exist  in  the  larva,  except  as  imaginal  discs,  there  are  hardly 
any  complete  organs  in  the  Lepidoptera  that  wholly  disappear  at  this 
stage,  although,  of  many,  the  modifications  are  so  profound,  that,  to 
describe  what  takes  place  as  a  complete  histolytic  destruction  of  them, 
is  not  much  exaggerated.    The  alimentary  canal,  for  instance,  remains, 
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bat  is  altered  almost  beyond  recognition  by  the  disappearance  of 
glands  and  muscles,  and  by  the  diminution  of  its  length.  Certain 
mouth-parts  also  disappear  and  so  on. 

The  changes  that  take  place  in  the  Ldpidoptera  are  certainly  not 
80  extreme  as  in  some  of  the  higher  Diptera,  where,  after  the  larva 
has  done  feeding  and  before  the  stage  corresponding  to  the  lepidop- 
terous  pupa  is  assumed,  extremo  histolysis  of  the  larval  tissues  takes 
place  before  the  imaginil  discs  show  any  signs  of  development.  Some 
observers  have  even  asserted  that  the  state  here  reached  is  comparable 
with  that  which  takes  place  in  the  ovum,  and  that  the  imaginal  parts, 
even  as  discs,  do  not  exist  before  this  stage  is  reached.  This  does 
not  seem  to  be  at  all  likely,  notwithstanding  that  the  Diptera  do 
afford  many  surprises  to  those  whose  views  are  based  on  a  study  of  the 
less  highly  specialised  orders.  Lowne  says,  *'  As  all  the  discs  preserve 
an  embryonic  character,  it  is  probable  they  are  all  present  in  the  young 
larva  or  even  in  the  embryo,  as  distinct  groups  of  cells."  In  the 
MusciJae,  it  would  appear  that  all  muscles,  for  instance,  disappear  by 
histolysis  before  the  imaginal  discs  have  made  any  obvious  advance. 
In  the  Lepidoptera,  on  the  other  hand,  certain  muscular  structures 
persist  throughout. 

Most  of  the  changes  that  take  place  in  the  pupal  period  and 
culminate  in  the  development  of  the  imago,  are  in  active  operation,  at 
least,  during  the  final  (quiescent)  period  of  larval  life.  It  is  during 
this  period  that  the  greatest  changes  *occur  in  the  alimentary  canal, 
the  nervous  system,  &c.,  and,  in  many  respects,  the  modifications 
now  cause  the  organs  to  approach  more  nearly  to  the  imaginal  struc- 
tures than  the  larval  from  which  they  have  originated.  Many  of  the 
internal  organs  represent,  at  this  time,  the  imaginal  organs  already  in 
an  advanced  state  of  development,  whilst  others  have  yet  to  be  almost 
entirely  broken  down  by  histolysis  and  the  new  imaginal  structures 
built  up  from  the  imaginal  discs  already  present,  the  latter,  as  already 
stated,  obtaining  their  nutrient  material  from  the  histolytic  products 
present  in  the  pupa.  As  a  general  statement,  we  may  assert  that, 
during  the  quiescent  larval  stage,  histolysis  is  predominant,  in  the 
pupal  stage  histogenesis.  The  '*  imaginal  discs  "  remain  quiescent 
whilst  the  other  tissues  are  being  disintegrated  without  sharing  in  the 
disintegration,  and  then  commence  a  career  of  development,  although, 
as  we  have  already  pointed  out,  this  is  much  less  true  of  Lepidoptera 
than  of  the  Muscidae. 

Although  this  chapter  is  nominally  one  on  the  internal  structure 
of  the  pupa,  it  becomes  absolutely  necessary  to  consider  the  previous 
development  of  the  organs  that  are  found  in  the  pupa,  before  it  is 
possible  to  comprehend  the  nature  of  the  internal  organs,  or  to  under- 
stand the  further  changes  that  take  place  in  them,  in  the  pupal  stage. 
We  are  especially  indebted  to  Gonin  for  our  knowledge  of  the  part  of 
our  subject  that  immediately  follows. 

In  the  adult  larva,  the  true  legs  offer  no  vestige  of  an  imaginal 
disc,  but  they  contain  a  great  number  of  embryonic  cells.  These  cells, 
round  and  fusiform,  are  almost  always  ranged  about  a  nerve  or  trachea, 
sometimes  independent,  and,  at  others,  retained  to  the  peritoneal 
sheath.  They  appear  to  be  formed  by  the  proliferation  of  this  sheath. 
Some  thus  contribute  to  the  elongation  of  the  tracheal  branch  or 
nerves,  others,  detaching  themselves,  constitute  the  leucocytes  of  the 
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blood.  The  ultimate  destination  of  these  Gells  is  unknown.  Their 
presence  reveals  a  special  activity  and  they  are  found  in  all  places 
where  great  changes  are  taking  place.  They  are  very  numerous  in 
the  legs  at  the  commencement  of  the  4th  stadium,  disseminating  them- 
selves some  days  later  in  all  the  body-cavity.  Daring  the  histolytic 
period  they  attack  the  larval  tissues  and  increase  in  size  at  their 
expense,  on  the  other  hand,  they  serve  for  the  nutrition  of  the  imaginal 
structures,  on  which  they  have  no  destructive  action.  Van  Bees 
agrees  with  Eowalewski  in  comparing  the  attacks  of  the  embryonic 
ceUSy  now  victorious,  then  powerless,  to  the  struggle  that  the  leucocytes 
carry  on  against  attenuated  and  virulent  bacteria. 

Capillary  tracheoles  appear  in  the  leg  at  the  same  time  as  in  the 
wing.  They  originate  at  the  termination  of  a  tracheal  trunk  near  the 
base  of  the  limb  on  the  dorsal  and  convex  side.  This  point  of  origin 
is  analogous  with  the  umbilicus  of  the  wing.  After  the  third  moult, 
the  hypodermis  thickens  in  its  neighbourhood.  It  forms  a  pad  or 
cushion  in  a  few  days,  then  a  large  bud  with  circular  invagination. 
This  bud  elongates  before  and  behind,  pushing  out  the  thin  envelope  ; 
it  soon  extends  beyond  the  limit  of  the  leg  but  remains  lodged  in  a 
depression  of  the  lower  surface  of  the  thorax.  It  then  makes  a  pro- 
jection, like  the  wing,  in  the  body-cavity,  and,  on  opening  the  lafva, 
it  is  seen  to  emerge  from  the  interior  of  each  of  the  true  legs.  Lyonet 
has  well  described  these  six  little  masses  as  having  '<  a  very  bright 
iridescent  white  "  appearance,  and  he  surmised  that  they  might  be 
<*  the  germs  of  the  imaginal  legs.*'  The  nerves  and  a  tracheal  branch, 
before  distributing  themselves  over  the  rest  of  the  limb,  penetrate  into 
the  bud  and  form  there  a  little  loop  that  marks  the  point  of  junction  of 
the  femur  with  the  tibia.  This  (which  Gonin  calls  the  femoro-tibial)  bud 
is  none  other  than  a  combination  of  these  two  parts,  intercalated,  so 
to  say,  between  the  larval  leg  and  its  base  (or  root).  There  is  not  yet 
a  separating  membrane,  and  the  body-cavity  still  remains  in  direct 
communication  with  the  extremity  of  the  limb.  This  is  indispensable 
to  the  normal  functioning  of  the  muscles,  which  have  not  yet  com- 
pleted their  duty  in  the  larva.  The  tracheoles  also  follow  this  shorte&t 
route  without  passing  through  the  bud. 

In  the  caterpillar  at  the  period  of  pupation  the  extremity  only  of 
the  imaginal  leg  germs  are  drawn  from  the  larval  legs.  The  other 
parts  are  applied  closely  to  either  side  of  the  thorax.  Near  the  ventral 
line  is  a  little  swelling  representing  the  hip  and  the  trochanter ;  the 
femur  and  the  tibia  are  clearly  recognisable,  but  united  to  each  other, 
and  separated  only  by  a  slight  furrow.  They  form,  at  their  union,  a 
very  sharp  knee.  The  femur  is  movable  on  the  swelling  or  pad  of  the 
hip  ;  the  tibia  is  continued  without  precise  limits,  with  the  extremity 
bidden  in  the  larval  leg.  The  three  divisions  of  the  latter  do  not 
appear  to  have  any  connection  with  the  five  joints  of  the  imaginal  leg. 
Under  the  microscope,  the  rudiment  or  disc  appears  very  strongly 
folded  at  the  level  of  the  tarsus,  much  less  in  the  other  regions.  A 
large  trachea  penetrates  into  the  femur  with  some  capillaries ;  arrived 
at  the  knee,  it  is  bent  inwards  to  the  tibia  by  a  sharp  curve,  but  only 
becomes  really  sinuous  as  it  approaches  the  extremity.  It  is  then  the 
tarsus  that  is  particularly  susceptible  of  elongation,  and  it  is  likely  in 
being  withdrawn  to  give  the  impression  that  the  entire  organ  frees 
itself  from  the  larval  leg.    If,  therefore,  one  cuts  the  larval  leg  at  its 
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base,  one  only  cuts  away  that  prurt  that  becomes  the  tarsns  of  the 
imago,  the  femur  and  tibia  remain  intact.  R^iumur,  therefore,  waa 
wrong  in  the  assumption  that  the  whole  imaginal  leg  was  contained  in 
the  larval  one  (Gonin  on  Pieris  braxsicae). 

In  the  above  description,  Gonin  pictures  the  leg  as  it  exists  towards 
pupation,  when  the  enlarged  leg  has  left  its  narrow  quarters  in  the 
larval  leg,  from  which,  however,  it  takes  its  origin.  He  appears  to  fall 
into  the  remarkable  error  that  was  originally  made  with  regard  to  the 
larval  head,  when  certain  authorities  averred,  from  their  observation  of 
larval  moulting,  that  the  head  was  developed  within  the  prothorax. 
We  have  already  noticed  {ante,  p.  18)  the  inconclusive  character  of 
experiments  of  ablation,  and  we  still  consider  our  explanation  of  the 
phenomena  as  probably  the  correct  one,  ri?.,  that  the  imaginal  bud 
grows  out  of  the  larval  leg,  and  finds  a  lodgment  during  the  progress  of 
development  for  some  of  its  elements  in  the  thorax  at  the  base  of  the 
leg.  It  will  be  observed  that  the  stage  at  which  the  development  of 
the  leg  has  reached,  at  the  end  of  larval,  and  commencement  of  pupal^ 
life,  is  such  that  the  greater  part  of  the  earlier  stages  of  the  develop- 
ment of  the  imaginal  legs  has  already  taken  place  when  the  process  of 
pupation  is  completed.  These  organs  simply  complete  their  develop- 
ment in  the  pupal  stage.  The  development  of  the  tarsus  may  now  be 
considered  separately. 

The  TARSUS  undergoes  a  series  of  transformations.  In  the  last 
larval  stadium  the  surface  is  folded  in  a  very  complicated  manner.  At 
the  level  of  each  of  the  corneous  joints,  but  only  on  the  inner  and  con- 
cave aspect  of  the  foot,  a  deep  fold  is  developed ;  there  is  a  hypodermal 
thickening  of  the  one  part,  a  simple  membrane  enveloping  the  other. 
We  think  that  this  new  duplication  is  to  permit  a  complete  renovation 
of  the  interior  of  the  entire  fold,  whilst  preserving  for  some  days  longer 
the  muscular  insertions  and  the  connections  of  the  surface  with  the 
sensory  hairs.  These  organs,  supported  by  the  central  face,  must  be 
useful  to  the  larva  during  its  preparation  for  pupation.  The  envelope 
unites  later,  by  its  base,  with  the  parietal  hypoderm,  and  these  two 
membranes  are  destroyed  together  with  the  large  cells  of  the  hairs. 
The  internal  part  and  the  extremity  of  the  tarsus  are,  therefore,  merely 
reorganised,  and  waste  removed,  whilst  the  external  (and  convex)  region 
undergoes  complete  reproduction.  From  the  base  of  the  larval  leg  the 
hip  and  the  trochanter  are  derived,  being  well  differentiated  from  the 
base  of  the  thorax  only  in  the  first  pair.  A  day  or  two  before  pupation 
the  femoro-tibial  bud,  which  has  preserved  till  now  its  antero-posterior 
direction,  is  placed  transversely  in  relation  to  the  larva,  and  then 
deviates  obliquely  forward.  This  see-saw  movement  around  the  hip  is, 
perhaps,  to  be  attributed  to  the  enormous  extension  of  the  anterior 
wing,  which  pushes  the  first  two  pairs  of  legs  before  it.  The  last  pair, 
on  the  contrary,  finds  itself  simply  covered  by  the  hindwing,  and  under- 
goes only  a  slight  displacement.  This  new  arrangement  of  the  limbs 
is  already  that  belonging  to  the  imaginal  state.  The  knee  of  the  first 
pair  is  placed  a  little  before  the  tarsus,  that  of  the  second  pair  faces  a 
little  more  to  the  outside,  that  of  the  third  pair  is  directed  backward 
(Gonin  on  Pieris  hramcae). 

The  first  important  stages  in  the  development  of  the  imaginal 
HEAD  practically  occur  in  late  lar\'al  life,  the  imaginal  discs  for  the 
antennas,  ocelli,  maxillae,  &c.,  undergoing  most  of  their  development 
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in  the  quiescent  stage  preceding  pupation,  whilst  the  final  growth  and 
final  histolytic  processes  that  complete  the  imaginal  growth  alone  take 
place  in  the  pupal  stage. 

The  ANTENNA  of  the  imago  hear  the  same  relation  to  those  of  the 
larva  as  the  imaginal  bears  to  the  larval  leg.  The  larval  organ  is  only 
the  point  of  departure  of  the  imaginal  development.  Weismann  has 
shown  how,  in  Corethraj  at  the  approach  of  each  moult,  an  invagina- 
tion like  the  finger  of  a  glove  allows  the  antenna  to  become  elongated 
from  its  base.  The  process  is  identical  in  the  larva  of  Piens.  At  the 
last  moult  the  invagination  is  so  pronounced  that  it  is  not  effaced  with 
the  renewal  of  the  chitinous  skeleton.  Borne  days  later  it  commences 
to  enlarge.  As  the  bud  sinks  into  the  head  cavity  it  forces  back  the 
hypodermal  wall,  and  makes  of  it  an  envelope  for  itself.  Its  base, 
widely  open,  allows  the  entrance  of  the  ners-es,  capillaries,  and  a  large 
trachea.  As  soon  as  it  reaches  the  posterior  region  of  the  head,  the 
antennae,  in  order  to  become  still  more  elongated,  become  strongly 
folded,  and  describe  large  curves  (compared  by  Reaumur  with  a  ram*s 
horn).  The  membranous  envelope  thickens  inwardly  and  around  the 
base  of  the  organ.  Its  subsequent  behaviour  is  connected  with  that  of 
two  other  hypodermic  structures.  It  is,  in  the  first  place,  entirely  a 
base  for  the  cells  which,  in  the  larva,  carry  the  ocelli.  This  base, 
hidden  on  each  side  beneath  the  parietal  wall,  is  thickened  and 
regenerated,  whilst  a  circular  pad  or  cushion  gives  it  the  outline  and 
the  form  of  the  imaginal  eye.  Lastly,  we  have  a  conical  prolongation, 
surmounting  the  head,  which  presents,  at  emergence,  a  tuft  of  long 
hairs,  to  which  Gonin  has  given  the  name  of  "  cimier."  It  is  charac- 
teristic of  the  Pierid  pupsB.  It  is  only  differentiated  towards  the  end 
of  the  4th  larval  stadium  in  a  median  depression  of  the  head,  and  is  an 
imaginal  disc  in  the  widest  sense  of  the  term.  On  each  side  the  base 
of  the  antenna  comes  in  contact  with  the  germ  of  the  "  cimier."  The 
envelopes  approach,  and  their  thickened  part  constitutes,  with  the 
ocellar  discs,  a  new  cephalic  wall.  The  imaginal  head,  thus  bounded, 
is  triangular,  and  all  the  larval  structures  remaining  outside  this  area 
have  to  disappear.  The  muscles  and  the  nerves  are  resolved  by 
histolysis,  then  the  external  part  of  the  imaginal  envelope  and  the  old 
hypoderm  wall,  thinned  out  and  degenerated,  becomes  detached  in 
shreds.  The  antenna  then  becomes  external  throughout  its  whole 
extent.  Consequently,  the  transformation  is  almost  as  complete  here, 
in  Pierisy  as  in  the  thorax  of  the  Diptera  or  Hymcnoptera.  It  is  neces- 
sitated by  the  change  of  form  and  of  volume  of  the  head.  The  ocellar 
region  persists  almost  alone  from  the  larva  to  the  imago.  As  for  the 
rest,  the  limit  is  not  very  exact  between  that  which  is  replaced  by  sub- 
stitution or  that  by  direct  renewal  from  the  epithelium. 

The  development  of  the  trunk  or  maxilla  is  so  similar  to  that  of  the 
antennte  that  it  is  scarcely  necessary  to  give  a  special  description.  Start- 
ing from  the  last  moult,  the  hypodermic  contents  of  the  maxillaB  draw 
back  into  the  cephalic  cavity  in  the  form  of  a  hollow  bud,  of  which  the 
base  is  turned  internally.  The  invagination  remains  less  accentuated  than 
aroimd  the  antennae.  It  does  not  even  extend  to  the  anterior  part  of  the 
oesophagus.  The  two  symmetrical  halves  of  the  maxillae  approach  and 
l)2Come  folded  when  the  larva  ceases  feeding,  each  of  these  incurves  in 
the  form  of  an  S,  and  remains  entirely  lodged  under  the  floor  of  the 
mouth.    Two  other  buds  are  seen  beneath  those  that  give  rise  to  the 
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iongne,  which,  by  an  identical  process,  form  the  labial  palpi.  At  the 
anterior  part  of  the  head,  where  the  organs  are  very  close  together,  the 
envelopes  form  many  folds  without  any  final  use.  The  two  layers 
then  unite  and  fall  on  the  surface  of  the  tarsus.  In  the  mandibles  and 
the  LABRUM  there  is  only  a  cellular  thickening  without  invagination. 
On  pupation,  the  trunk  is  three  times  folded  on  the  head,  and,  before 
raising  the  cuticle,  one  observes  that  a  furrow  already  divides  it  into 
two  halves.  By  its  size  it  prevents  the  approach  of  the  mandibles, 
whilst  the  maxillce  and  filiire  remain  strongly  depressed.  The  cimieb, 
before  straightening  itself  as  in  the  chrysalis,  covers  the  head  in  the 
fashion  of  a  Phrygian  bonnet  (Gonin  on  Pien»  brwmcae). 

It  will  thus  be  seen  that  most  of  the  head-appendages  have  under- 
gone considerable  differentiation  by  the  time  the  pupal  stage  is  entered 
and  the  pupal  structures  formed.  The  histolytic  processes  are  largely 
confined  to  the  tissues  not  involved  in  the  formation  of  special  imaginal 
organs,  and,  to  a  great  extent,  the  latter  structures  themselves  have 
only  to  complete  their  growth  in  the  pupal  stage. 

It  is  necessary,  in  order  to  obtain  a  clear  understanding  of  the 
changes  that  occur  in  the  pupal  wing,  by  means  of  which  it  is  converted 
into  the  perfect  imaginal  structure,  to  consider  briefly  the  manner  in 
which  the  wing  undergoes  development  during  the  larval  period.  The 
details  as  to  the  facts  have  been  worked  out  by  many  observers,  and 
we  would  here  acknowledge  our  indebtedness  to  the  work  of  Gonin  and 
Mayer  for  most  of  the  facts  in  the  following  brief  summary.  Verson 
has  shown  that  traces  of  wings  may  be  found  in  the  embryonic  larva 
of  Bomhyx  mori  some  days  before  it  leaves  the  egg^  when  the  wing 
consists  of  a  few  cells  in  close  propinquity  to  a  tracheal  branch  placed 
on  the  interior  of  the  wall  of  the  body  in  the  meso-  and  metathoracio 
segments.  They  arise  from  four  dorsal  imaginal  discs,  placed  two  in 
the  mesothoracic  and  two  in  the  meta thoracic  segments,  which  appear 
towards  the  close  of  embryonic  life.  Landois  (1871)  and  Pancritius 
(1884)  discovered  the  rudimentary  winglets  in  young  lepidopterous 
larvce  only  4mm.  long.  At  this  time  they  appear  as  infolded 
hypodermal  pockets,  penetrated  by  tracheae.  When  the  larva  is  full 
grown  it  is  evident  that  the  wing  is  really  a  folded  portion  of  the 
hypodermis  (A'c/rm.,  PI.  i.,  fig.  1)  itself,  enclosing  a  thin  layer  of  meso- 
dermal tissue  {mbr.  m.,  PI.  i.,  fig.  1).  The  conditions,  however,  are 
complicated.  The  wing-pad  proper  is  a  pocket-like  oi/tfolding  of  the 
hypodermis,  which  is  more  or  less  folded  upon  itself.  This  pocket, 
instead  of  lying  exposed  between  the  hypodermal  covering  of  the  larva 
and  its  cuticula,  is  protected  by  being  sunk  into  a  deep  saclike  infolding 
of  the  h3rpodermis,  the  walls  of  which  are  very  much  thinner  than 
those  of  the  wing-pad,  and,  indeed,  thinner  than  the  rest  of  the  hypo- 
dermis. The  walls  of  the  infolded  sac  follow  quite  closely  the  foldings 
of  the  wing-pad  itself.  In  penetrating,  from  without  inward,  one 
would  traverse,  in  succession,  in  the  region  of  the  wing-pad,  five 
layers  of  the  epidermis :  (1)  The  outer  and  inner  layers  of  the  oper- 
cnlum-like  fold  of  the  hypodermis  which  covers  in  the  wing.  (2)  The 
thick  outer  and  inner  layers  of  the  wing-pad.  (3)  The  thin  inner  layer 
of  the  infolded  sac  (Mayer). 

In  larvse  in  the  Ist  stadium,  8-4mm.  long,  Gonin  found  the  wing- 
germs  (discs)  as  a  thickening  of  the  hypodermis,  with  the  embrvonic 
cells  of  Verson  on  the  convex  border.     The  two  sides  of  the  wing  begin 
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DESCRIPTION  OF  PLATE  I. 

Fig.  1. — ^Longitudinal  section  through  the  left  hind-wing  of  the  mature  larva  of 
Pierii  rapae»  The  plane  of  the  section  is  parallel  to  the  frontal  plane 
of  the  larva,  i.e.^  perpendicular  to  its  dorso- ventral  axis. 

— A  portion  of  a  cross-section  of  the  larval  wing  of  P.  rapae. 

— Longitudinal  section  {i.e.,  with  the  trend  of  the  nervures)  through  the 
pupal  winr^s  of  Samia  cccropia.  The  sectioii  is  taken  near  the 
lower  free  edges  of  the  pupal  wing  cases. 

— Portion  of  a  longitudinal  motion  through  the  pupal  cuticula  and  wing 
tissue  of  6\  cecropia.     Specimen  killed  in  January. 

— Portion  of  a  longitudinal  section  through  one  of  the  young  pupal  wings 
of  Euraneasa  antiopa. 

— Portion  of  a  longitudinal  section  through  a  pupal  wing  of  Anotia  arehip- 
pus,  about  eight  days  before  emergence. 

— Portion  of  a  longitudinal  section  through  one  of  the  pupal  wings  of 
A.  archippus  about  eight  days  before  emergence. 

—Portion  of  a  longitudinal  section  through  a  pupal  wing  of  A.  archippus^ 
about  five  days  before  emergence. 

— Portion  of  a  cross  section  through  the  mid-dorsal  region  of  a  larva  of 
P.  rapae,  taken  ju.st  back  of  the  head,  in  the  place  where  the  cuticula 
splits  when  moults  occur. 

Fig.  10. — Portion  of  a  cross  section  (t.^.,  perpendicular  to  the  trend  of  the  nervures) 
through  the  pupal  wing  of  A,  archippiu,  about  six  days  before 
emergence. 

Fig.  11. — View  looking  down  upon  the  upper  (t.^'.,  exposed)  surface  of  one  of  the 
large  scales  situated  upon  the  nervures  of  A.  archippus.  Stage, 
about  four  days  before  emergence. 

Fig.  11a. — Leucocyte  found  within  the  ssalc  represented  by  fig.  11,  about  four  days 
before  emergence. 

Fig.  12. — Portion  of  a  longitudinal  section  through  one  wall  only  of  the  pupal 
wing  of  K.  antiopa,  slightly  more  developed  than  fig.  5. 

Fig.  13. — Portion  of  a  longitudinal  section  (i.e.,  parallel  with  the  trend  of  the 
nervures)  through  the  pupal  wing  of  Atiosia  archippun,  about  eight  or 
nine  days  before  emergence. 
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ABREVIATIONS  USED  IN  PLATE  I. 


a. 

anterior. 

cl.frm. 

formative  cells  of  the  scales. 

elm. 

chitinous  pillars    found    in 

scales. 

eta. 

outer  chitinous  cuticula  of 

the  larva. 

eta\ 

outer  chitinous  cuticula  of 

eta'. 

the  pupa, 
inner  cuticula  membrane  of 

eta,  al. 

pupa, 
wing  membrane. 

fbr,  h'drm 

.  hypodermal  fibres  of  pupal 

h'drm. 
leu'ey, 
leu*cif. 

wings, 
hypodermis. 
leucocytes, 
vacuolated     leucocytes,     as 

found  in  the  very  young 

pupa. 

leu^cif. 

elongated        spindle-shaped 

leucocytes. 

nibr. 

ha. 

basement  membrane  of  the 
larval  hypodermis. 

mbr. 

m. 

middle  membrane  of  the 
larval  wings. 

mhr. 

pr. 

Orundmembran  of  Semper. 

iU. 

nuclei  of  the  stellate  cells 
that  secrete  the  Orund- 
membran. 

P- 

posterior. 

pre. 

processes  of  young  hypo- 
dermis cells. 

sq. 

scale. 

th. 

tubes  produced  from  the 
newly  -  formed  Orund- 
membran. 

tr. 

trachea. 
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to  differentiate  in  the  2nd  stadium,  whilst  in  the  8rd,  the  tracheae 
begin  to  proliferate,  and  the  capillary  tracheae  or  tracheoles  arise. 
The  wall  of  the  principal  trachea  appears  to  be  resolved  into  fila- 
ments, and  all  the  secondary  branches  assume  the  appearance  of  bundles 
of  tw^ine.  Landois  regarded  them  as  the  product  of  a  transformation  of 
the  nuclei,  but  Gonin  thinks  they  originate  from  the  entire  cells,  stating 
that  from  each  cell  arises  a  ball  (peloton)  of  small  twisted  tubes.  As 
the  large  branches  penetrate  into  the  wing,  the  balls  (pelotons)  of  fine 
tracheal  threads  tend  to  unroll,  and  each  of  the  new  ramifications  of  the 
secondary  tracheal  system  is  accompanied  in  its  course  by  a  bundle  of 
capillary  tubes.  This  secondary  system  of  wing- tracheae,  then,  arises 
from  the  mother- trachea  at  the  end  of  the  3rd  stadium,  when  we  find, 
already  formed,  the  chitinous  tunic  which  will  persist  through  the  fourth 
stage  up  to  pupation.  It  differs  from  the  tracheoles  in  not  communi- 
cating with  the  air-passage ;  it  possesses  no  spiral  membrane  at  the 
origin  and  takes  no  part  in  respiration.  Gonin  thus  sums  up  the  nature 
of  the  two  tracheal  systems  in  the  rudimentary  wing,  which  he  calls 
the  provisional  and  permanent  systems,  **  the  first,  appearing  in  the 
second  stage  of  the  larva,  comprises  all  the  capillary  tubes,  and  arising 
from  numerous  branches  passes  off  from  the  lateral  trunk  of  the  thorax 
before  reaching  the  wing ;  the  second  is  formed  a  little  later  by  the 
direct  ramification  of  the  principal  branch.  These  two  systems  are 
absolutely  independent  of  each  other  within  the  wing.  Their  existence 
is  simultaneous  but  not  conjoint.  One  is  functionally  active  after  the 
third  moult ;  the  other  waits  the  final  transformation  before  becoming 
active  "  (Packard). 

The  tracheae  (tr.,  PI.  i.,  fig.  1)  penetrate  between  the  two  thickened 
layers  of  the  wing-pad,  the  outermost  layer  being  destined  ultimately  to 
form  the  upper  wall  of  the  future  wing,  the  inner  layer  becoming  the 
lower  wall.  The  cells  which  compose  the  wing-pads  are  more  crowded 
in  the  longitudinal  direction  than  in  the  direction  across  the  wing.  The 
cells  forming  the  tissue  at  this  time  are  spindle-shaped  hypodermal  cells 
(PI.  i.,  fig.  2).  When  the  larva  changes  into  a  pupa,  the  wings  expand 
to  about  sixty  times  their  former  area,  and  the  cells,  being  no  longer 
crowded,  lose  their  spindle  shape,  and  flatten  out  into  a  pavement 
epithelium. 

The  wing  is  evaginated,  and  becomes  an  external  organ  during  the 
quiescent  period  preceding  pupation.  Gonin  says  that  in  Pieris,  six  or 
seven  days  after  the  last  larval  moult,  the  chitinous  wall  is  formed,  the 
wing  remaining  transparent.  It  grows  rapidly,  and  its  lower  edge 
extends  near  the  legs.  It  is  now  much  crumpled  on  the  edge,  owing  to 
its  rapid  growth  within  the  limits  of  its  own  segment.  Partly  from  being 
somewhat  retracted,  and  partly  owing  to  the  irregularity  of  its  surface, 
the  wing  gradually  separates  from  its  envelope,  and  the  cavity  of 
invagination  becomes  more  like  a  distinct  or  real  space.  The  outer 
opening  of  the  alary  sac  enlarges  quite  plainly,  though  without  reach- 
ing the  level  of  the  edge  of  the  wing.  Forty-eight  hours  later,  exami- 
nation of  a  caterpillar  which  had  just  spun  its  girdle  showed  that  the 
wings  had  become  entirely  external,  the  partition  of  the  sac  had  dis- 
appeared, and  with  it  the  cavity  and  the  leaf  of  the  envelope.  After 
the  destruction  of  the  partition,  what  remains  of  the  layer  of  the 
envelope  is  destined  to  make  a  part  of  the  thoracic  wall,  and  undergoes 
for  this  purpose  a  superficial  desquamation.     The  layer  of  flattened 
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cells  is  removed  and  replaced  by  a  firmer  epithelium  like  that  covering 
the  other  regions.  It  is  this  renewed  hypodermis  which  conceals  the 
wing  within,  serves  to  separate  it  from  the  cavity  of  the  body,  and 
gives  the  illusion  of  a  complete  change  in  its  situation. 

The  chitinous  outer  cuticula  {rta.')  of  the  pupa  encloses  each  wing 
in  a  separate  sheath  (PI.  i.,  fig.  8),  exhibits  a  stratified  condition,  and 
is  deeply  pigmented  near  its  outer  surface  (PL  i.,  fig.  4).  A  delicate 
structureless  membrane,  known  as  the  inner  cuticula  (eta'*,  PI.  i.,  fig. 
4),  lies  between  the  outer  cuticula  {eta.')  and  the  hypodermis  {h\inn,). 
At  this  stage  each  wing  consists  of  a  hollow  bag,  the  wall  of  which  is 
composed  of  a  single  layer  of  hypodermal  cells  (Ji\inn,,  figs.  8  and  4) 
which  contain  large  oval  nuclei,  the  latter  exhibiting  chromatin 
granules  arranged  near  the  periphery.  One  now  finds  a  delicate 
membrane  (w6r.  pr,,  PL  i.,  fig.  4)  lining  the  whole  interior  of  the 
wing-bags.  This  is  the  **  grundmembran "  of  Semper  (1857),  who 
showed  that  it  was  produced  by  mesenchymatous  cells,  which  applied 
themselves  to  the  deep  surface  of  the  hypodermis,  and  sent  out  lateral 
processes,  serving  both  to  connect  the  cells  with  one  another  and  to 
give  them  a  stellate  form.  These  stellate  cells  secrete  an  intercellular 
substance,  filling  up  the  interstices  of  the  network  formed  by  them, 
and  this  substance,  together  with  the  metamorphosed  cells  that  pro- 
duce it,  finally  become  the  thin  structureless  membrane  to  which 
Semper  gave  the  name  **  grundmembran."  This  membrane  is  widely 
separated  from  the  hypodermis  as  a  whole,  and  the  space  between  them 
contains  lymph  corpuscles  in  large  numbers  (Mayer).  It  appears  to  be 
probable  that  there  are  communications  between  the  sub- hypodermal 
spaces  and  the  chief  lumen  of  the  wing.  At  rather  regular  intervals 
the  "  grundmembran  "  of  one  wall  becomes  continuous  with  that  of 
the  other  by  means  of  hollow  tubes  {tb,,  PL  i.,  figs.  8  and  4),  formed 
by  the  folding  of  the  membrane  itself.  The  cavities  of  these  tubes  are 
direct  continuations  of  the  sub-hypodermal  spaces  of  the  upper  and 
lower  walls  of  the  sac.  Leucocytes  are  frequently  found  within  the  tubes. 
A  slender  thread-like  prolongation  of  the  hypodermic  cells  (;);r.,  PL  L, 
figs.  8,  4,  5)  extends  inward  from  each  cell  of  the  hypodermis  to  the 
**  grundmembran  "  ;  each  cell  gives  rise  to  only  one,  and  occasionally 
a  cell  is  seen  without  any,  process.  The  wings  at  this  stage  are  still 
little  more  than  simple  out-pocketings  of  the  general  hypodermis  of 
the  chrysalis.  In  fact,  in  the  larva  itself  the  general  hypodermis  of 
the  body  is  lined  on  the  inner  side  by  a  thin  membrane,  coincident  in 
relative  position  with  the  **  grundmembran  "  of  the  wings,  and  where 
this  membrane  is  stretched,  as  in  PL  i.,  fig.  9,  the  hypodermal  cells 
send  out  processes  which  are  connected  with  the  membrane.  This 
reminds  us  of  the  condition  of  the  processes  {pre,  PL  L,  figs.  8  and  4) 
in  the  pupa. 

The  wings  are  filled  with  htrmolymph  (blood),  and  this  fluid  con- 
tains blood  corpuscles  of  different  shapes  {lennj,,  leucyJ  leu'cij/',  PL  L, 
figs.  8  and  4),  some  of  which  are  vacuolated  (Irunj,',  PL  i.,  figs.  4 
and  6)  and  appear  to  be  corpuscles  in  the  course  of  degeneration.  Mayer 
supposes  that  these  are  the  fat  cells  of  Semper. 

About  three  weeks  before  the  insect  will  emerge  (a  less  period,  of 
course,  in  those  species  in  which  the  pupal  period  is  very  short), 
**  certain  of  the  hypodermic  cells  (cI.  //v/i.,  PL  i.,fig.  6),  which  occur 
at  regular  intervals,  begin  to  be  modified.     They  commence  to  increase 
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slightly  in  size,  to  project  a  little  above  the  level  of  the  ordinary  hypo- 
dermic cells,  and,  most  remarkable  of  all,  to  acquire  each  a  vacuole.*' 
These  modified  cells  are  destined  to  give  rise  to  the  scales.  They  are 
the  formative  cells  of  the  scales,  the  *^  Bildungzellen  *'  of  Semper. 
The  evidence  at  present  available  tends  to  show  that  these  scale-pro- 
ducing cells  are  hypodermal,  and  not  mesenchymatous  cells,  that  they 
are,  in  fact,  modified  hypodermal  cells. 

It  may  be  well  to  add  here,  that  Jackson  has  observed  {Trans,  Linn. 
Soc.  IjmfL,  2nd  series,  v.,  p.  166)  a  cuticular  secretion  apparently 
fluid,  formed  by  the  hypodermis  just  before  the  appearance  of  these 
scales.  He  says  that,  at  this  period,  the  hypodermic  cells  themselves 
readily  separate  from  the  pupal  cuticle,  and  that  on  their  surface  is  a 
darkly  staining  layer,  looking  like  a  new  cuticle,  which  he  believes  to 
be  a  coagulable  fluid,  for,  in  the  next  stage,  it  is  increased  in  amount, 
and,  in  some  of  the  sections,  the  growing  scales  may  be  seen  imbedded 
in  it.  He  also  notes  that  it  appears  at  a  later  period  to  be  drawn  out 
into  irregular  bands  and  filaments  by  the  separation  of  the  pupal 
cuticle  from  the  hypodermis. 

In  the  next  stage  the  scale-producing  cell  fsq.)  has  already  grown 
outward  as  a  blunt  process,  which  bends  distad  or  towards  the  outer 
edge  of  the  wing.  The  protoplasmic  prolongations  at  the  deep  ends  of 
the  formative  cells  have  nearly  all  disappeared.  There  is  usually  only 
one  vacuole,  occasionally  there  are  two,  in  each  of  these  cells  (PI.  i., 

fig.  12). 

The  pupal  wing  of  Atjlais  urticae,  three  days  after  pupation,  shows 
a  slight  advance  in  development  on  tlie  above.  The  formative  cells 
are  quite  large,  and  each  contains  several  small  vacuoles ;  they  no 
longer  exhibit  any  trace  of  protoplasmic  processes. 

At  a  slightly  more  developed  stage  (the  pupa  examined  is  that  of 
Anosia  archippm)  the  formative  cells  have  greatly  increased  m  size,  and 
the  vacuoles  have  entirely  disappeared.  The  upward  projections,  which 
are  to  form  the  scales,  have  grown  outward  to  a  much  greater  extent 
than  in  the  stage  last  described.  The  hypodermis  is  thrown  into  a 
regular  series  of  transverse  ridges  (across  the  nervures),  each  ridge  cor- 
responding in  position  with  a  row  of  formative  cells,  and  each  furrow 
with  the  interval  within  two  adjacent  rows.  As  a  consequence,  the 
scales  always  project  from  the  tops  of  these  ridges.  The  "  grund- 
membran  "  does  not  partake  in  the  folding,  and  the  deep  processes  of 
the  hypodermal  cells,  that  once  extended  to  this  membrane,  have  now 
disappeared  (PI.  i.,  fig.  13). 

About  eight  days  before  the  emergence  of  the  imago  of  A,  archippusy 
the  inner  cuticular  membrane,  which  previously  lay  almost  in  contact 
with  the  hypodermal  cells,  has  been  pushed  outward  by  the  develop- 
ment of  the  scales  (nV/f,  PI.  i.,  fig.  7).  The  growth  of  a  single  scale  at 
this  period,  separating  the  cuticular  covering  of  the  pupa,  is  shown  in 
PI.  i.,  fig.  6,  where  the  scale  nq.  is  seen  in  connection  with  the  forma- 
tive cell  {cL/nu.)  of  the  scales  {videy  PI.  i.,  fig.  7).  The  protoplasmic 
processes  which  joined  the  hypodermis  to  the  **  grundmembran  '*  (mbr, 
pr,)  have  disappeared,  the  latter  being  now  nothing  more  than  a  simple 
homogeneous  structure,  with  the  appearance  of  a  structureless  mem- 
brane lying  below  the  hypodermis  (PI.  i.,  fig.  7).  At  this,  and,  still 
better,  at  a  little  later,  stage  of  development,  it  is  observed  that  the 
body  of  the  large  formative  cells  lies  below  the  level  of  the  ordinary 
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cells,  and  sends  a  protoplasmic  process  upward  to  form  the  scale.  This 
is  well  exhibited  in  PI.  i.,  fig.  6.  The  scale  at  this  stage  is  a  minute 
flattened  chitinous  bag,  filled  with  protoplasm,  and,  whilst  the 
scales  remain  full  of  protoplasm,  they  appear  as  transparent  as 
glass,  but  when  the  protoplasm  shrinks  out  of  them  they  become 
whitish. 

The  hypodermal  cells,  although  no  longer  separated  by  well-defined 
cell  walls,  are  still  well  marked  out  by  the  peculiar  arrangement  of  the 
finely  granular  contents  of  the  cells.  The  hypodermis,  too,  has  now 
begun  to  secrete  the  chitinous  cuticula  of  the  wing  membrane  ;  but  it 
is  as  yet  very  thin,  becoming  much  thicker  as  the  wings  develop. 
Each  of  the  hypodermal  cells,  at  this  stage,  gives  rise  to  a  new 
prolongation  (jbr.  Iidrm.)  from  its  base,  which,  piercing  the  grund- 
membran  below  it,  traverses  the  lumen  of  the  wing,  pierces  the  grund- 
membran  of  the  opposite  side,  and  finally  unites  with  the  cuticula  of 
the  opposite  surface  of  the  wing  (fig.  8,  fhr,  lidrm.)^  and  thus  every 
hypodermal  cell  becomes  converted  into  a  long,  thin  fibre,  stretching 
from  the  upper  to  the  lower  surface  of  the  wing,  and  the  similarity  of 
their  appearance  to  muscular  fibres  suggests  that  they  may  be  con- 
tractile, although  Mayer  believes  that  they,  in  time,  become  tendinous 
cords,  serving  to  hold  the  opposite  membranes  of  the  wing  together 
during  its  great  expansion,  directly  after  the  exclusion  from  the  chry- 
salis. Schaffer  thought  that  these  fibres  were  merely  the  original 
protoplasmic  prolongations  (such  as  are  shown  in  PI.  i.,  fig.  5,  })rc.) 
fused  together,  but  he  was  quite  unaware  of  the  absorption  of  these 
prolongations,  and  the  subsequent  development  of  the  fibres  uniting 
the  opposite  membranes  forming  the  wing. 

In  the  scale  itself,  the  protoplasm  which  fills  the  primitive  scale 
undergoes  contraction,  and  becomes  coarsely  granular,  and  gradually 
withdraws  from  the  scale,  leaving  little  chitinous  pillars  {cliii,^  PI.  i., 
fig.  11)  which  bind  the  upper  and  lower  surfaces  of  the  scale  together. 
Mayer  says  that  the  protoplasm  is  entirely  withdrawn,  and  that  the 
scales  then  bacome  merely  little  flattened,  hollow,  chitinous  sacs,  con- 
taining only  air.  Chapman,  however,  dissents  entirely  from  this 
view,  and  states  that  no  air  enters  any  of  the  scales  until  the  pigment 
is  fully  elaborated.  We  have  ourselves  noted  that  the  scales,  at  this 
so-called  **  white "  stage,  are  very  different  in  appearance  from  the 
opaque  whiteness  which  characterises  actually  white  scales  filled  with 
air,  at  the  final  stage  of  development.  It  appears  that  the  scales,  at 
this  stage  are  not  filled  with  air,  but  are  filled  with  a  clear  secretion 
from  the  hsemolymph,  containing  all  the  necessary  materials  for  going 
through  the  chemical  changes  which  result  in  pigmentation.  The 
striations  of  the  scale  may  be  observed,  at  this  stage,  to  be  due  to  a 
series  of  parallel  longitudinal  ridges  on  the  upper  surface  (PI.  i.,  figs. 
10-11),  the  under  surface  of  the  scale  is  provided  with  but  few,  and 
these  ill-developed,  ridges. 

The  next  stage  of  development  shows  the  wings  of  a  yellow-ochre 
colour,  for  the  secretion  from  the  haemolymph,  which  fills  the  scales, 
begins  to  undergo  the  chemical  changes  which  result  in  pigmen- 
tation. The  formative  cells  now  show  great  change,  and  the  forma- 
tion of  the  scales  being  completed,  and  there  being  no  further  use  for 
these  cells  in  the  economy  of  the  insect,  they  undergo  degeneration. 
At  this  stage,  certain  scales  (?  androconia)  situated  either  upon  the 
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nervures  or  near  the  outer  edges  of  the  wing,  have  a  leucocyte  enter 
them  ;  the  pigmented  scales  contain  no  leucocyte. 

The  insertion  of  the  scale  into  the  wing  membrane  is  brought  about 
by  the  filling  of  the  narrow  cylindrical  stalk  of  the  scale  into  a  minute 
close-fitting  socket,  which  perforates  the  wing  membrane  (PI.  i.,  fig. 
10).  It  is  not  set  into  a  tube,  as  Landois  supposed,  nor  did  Mayer 
discover  anything  resembling  the  "  Schuppenbalg  "  described  by 
Spuler,  for  the  insertion  of  the  scales. 

The  transverse  folding  of  the  wing  membrane  is  very  sharp,  and 
the  latter  is,  in  fact,  thrown  into  a  very  regular  series  of  closely  com- 
pressed folds  {eta.  al,,  Pi.  i.,  fig.  10),  a  single  scale  being  inserted  on 
the  crest  of  each  fold.  When  the  imago  emerges  from  the  chrysalis, 
the  haemolymph  (blood),  within  the  wings,  is  under  considerable 
pressure,  and  this  would  tend  to  enlarge  the  wing  into  an  inflated  bag ; 
but  the  hypodermal  fibres  (PI.  i.,  fig.  8),  before  described,  hold  the 
upper  and  lower  walls  of  the  wings  together,  and  the  bag  becomes  a 
flat,  instead  of  an  inflated  one.  In  A.  arcldppiis,  Mayer  points  out 
that  *'  the  area  of  the  wing  of  the  imago  is  8-6  times  that  of  the  pupa. 
The  wing  of  the  newly-formed  pupa  has  about  sixty  times  the  area  of 
the  wing  in  the  mature  larva,  so  that  it  is  evident  that,  in  passing  from 
the  larval  state  to  maturity,  the  area  of  the  wings  increases  more  than 
five  hundred  times.*' 

We  have  already  seen  that  when  the  scale  first  appears  it  is  only  a 
small  protoplasmic  cell,  which  very  soon  increases  in  size,  and  flattens 
out,  and  finally  assumes  the  outward  shape  of  the  mature  scale.  A 
layer  of  chitin  is  then  secreted  over  its  entire  outer  surface,  so  that  the 
scale  becomes  a  thin,  flat  chitinous  bag,  filled  with  protoplasm,  the 
chitin  upon  the  upper  surface  of  the  scale  being  striated,  the  lower 
surface  smooth.  Many  scales  have  two  sets  of  striae — a  well-deve- 
loped longitudinal  set,  and  a  finer  transverse  set.  These  striations 
diffract  the  light,  and  give  rise  to  the  iridescent  colours  observed,  on 
the  wings  of  many  Lepidoptera. 

So  long  as  the  scales  remain  filled  with  protoplasm,  they  are  quite 
transparent,  but  the  protoplasm  afterwards  becomes  coarsely  granular, 
and  appears  to  give  place  to  a  secretion  from  the  haemolymph,  which 
contains  the  necessary  material  for  the  elaboration  of  the  pigment,  the 
white  coloration  being  different  from  the  opaque  whiteness  notice- 
able in  air-filled  scaJes.  Mayer  says  that  *'the  scales  which  are 
destined  to  be  white  upon  the  mature  wing  are  now  completely  formed, 
and  undergo  no  further  changes,  hence,  ontogenetically  speaking,  the 
white  spots  (?  scales,  J.  W.  T.)  upon  the  wing  are  the  oldest  of  all." 
Here  we  would  offer  two  notes  of  criticism :  (1)  That  the  white  scales  of 
an  insect's  wing  are  of  two  entirely  different  classes.  Some  white  scales 
are  quite  richly  pigmented  (see  Entom.  liec.j  vol.  vi.,  pp.  85  et  neq,^  109  et 
seq.,  204  et  seq,),  <*.//.,  the  white  areas  of  the  wings  of  Melanargia 
tjalathea,  the  white  spots  on  the  wings  of  Syrichthus  malvae,  and 
numerous  other  examples,  which  have  been  already  fully  discussed.'-' 
(2)  That  the  whole  of  the  scales  (pigmented  and  unpigmented)  are 
supplied  with  air,  only  in  the  final  stage  of  their  development. 

The  secretion  from  the  haemolymph  ( -—^  the  '^  pigment  factor  "  of 


•  it 


The  genetic  sequence  of  insect  colours." — Britiih  Noctuae  and  their  Varietiei^ 
Tol.  ii.,  pp.  i — xviii. 
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Biding)  which  fills  the  scales  destined  to  become  pigmented,  now 
enters  them.  It  does  not  enter  scales  which  will  finally  be  white  (due 
to  air  contents),  but  does,  in  many  insects,  enter  other  scales,  which 
are  ultimately  white.  Mayer  says  the  haemolymph  of  the  chrysalis, 
which  is  a  clear  amber  yellow  fluid,  now  enters  them,  but  Chapman 
has  already  adversely  (EtU.  Rcc,  ix.,  pp.  78-79)  criticised  this  view, 
and  has  suggested  that  only  a  secretion  of  the  hsemol3nnph  does  so. 
The  material  in  the  scales  now  becomes  *'  ochre-yellow  '*  in  tint,  what- 
ever their  ultimate  colour  is  destined  to  be,  and,  having  remained  in 
this  stage  for  about  2i  hours  (in  the  case  of  A.  archippm),  the  mature 
colours  begin  to  show  themselves.  These  mature  colours  always 
appear  first  within  scales  which  are  situated  between  the  nervures. 
They  are  faint  at  the  beginning,  but  gradually  increase  in  intensity. 
For  example,  if  a  scale  be  destined  to  become  black,  it  first  becomes 
pale  greyish-brown,  and  this  colour  gradually  deepens  into  blackf. 
This  pigment  is  no  doubt  derived  from  the  htemolymph  within  the 
scale  at  the  time  it  first  appears.  It  is  probably  produced  by  chemical 
processes  that  are  somewhat  analogous  to  the  clotting  of  the  blood,  for 
the  pigment  is  found  to  be  sublimed  over  all  the  surfaces  of  the  cavity 
of  the  scale,  the  lajer  of  pigment  being  especially  thick  upon  the  upper 
surface  of  the  scale. 

Landois,  in  1864,  found  that  when  the  blood  of  beetles  and  butter- 
flies was  allowed  to  evaporate  in  the  air,  crystals  separated  out.  He 
also  found  that  the  blood  consisted  chiefly  of  egg-albumen,  but  that 
globulin,  fibrin  and  iron  were  present.  He  further  observed,  that  when 
the  blood  was  allowed  to  dry  in  the  air,  it  generally  became  brownish 
or  yellowish,  and  that,  while  the  colours  of  the  blood  were  different  for 
difierent  species,  the  colour  assumed  by  the  dried  blood  was  apt  to  be 
similar  to  the  ground-colour  of  the  wings  of  the  mature  insect  from 
which  the  blood  was  drawn. 

Mayer  states  that  he  believes  the  pigments  of  the  scales  are  derived 
from  the  haemolymph,  or  blood  of  the  chrysalis  ;  and  his  chief  reason 
for  believing  this  is,  that  he  can  find  no  evidence  that  there  is  anything 
but  hsemolymph  within  the  scales  during  the  time  that  the  pigment  is 
formed.  Chapman  doubts  whether  the  crude  hfemolymph  ever  enters 
them,  but  thinks  that  a  secretion  from  it  does  so,  and  that  the  latter 
contains  the  materials  necessary  for  going  through  the  chemical 
change  resulting  in  pigmentation. 

Mayer  has  made  a  chemical  analysis  of  the  pupal  blood,  which  agrees 
with  that  made  by  Landois.  When  the  hsemolymph  is  agitated  with 
ether,  the  proteid  substances  are  coagulated,  and  a  clear  amber-yellow 
solution  is  left.  When  thus  isolated  the  proteids  are  slightly  yellowish, 
but  they  soon  dry  into  a  drab-coloured  mass,  very  much  as  the  haemo- 
lymph does  upon  exposure  to  the  air.  Spectrum  analysis  shows  that 
the  colour  of  the  amber-yellow  solution  is  due  to  xanthophyll,  and 
Poulton  found  that  the  colours  of  many  lepidopterous  larvae  and 
pupae  were  due  to  chlorophyll  and  xanthophyll,  derived  from  their 
food.  The  haemolymph  is  acid  to  litmus,  and  contains  a  large 
amount  of  orthopbosphoric  acid.  The  mineral  bases  of  the  haemolymph 
are  iron,  potassium  and  sodium — the  iron  in  considerable  quantity. 

j  This  fully  bears  out  our  contention  as  to  "  pigmentary  blacks.'* — Brit,  Noct.^ 
il.,  pp.  vi — ^yii ;  Ent,  Record,  vi.,  pp.  38-40  and  pp.  107-111. 
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"  The  freshly-obtained  hsemolymph  is  a  clear  opalescent  amber-yellow 
fluid ;  it  soon  becomes  turbid  upon  exposure  to  the  air,  and  in  less 
than  half-an-hour  after  removal  from  the  chrysalis  becomes  opaque, 
and  drab  or  greenish-drab  in  colour.  "  Mayer  further  notes  that  the 
drab  colour,  assumed  by  the  dried  hsBmolymph  obtained  from  the  pupa 
of  Callosamia  promethean  and  the  greenish-drab  assumed  by  the  dried 
hsBmolymph  of  Philommia  cynthia,  are  very  similar  to  the  principal 
colour  of  the  moths'  wings.  The  change  in  colour  exhibited  by  the  haemo- 
lymph  upon  exposure  to  the  air  is  probably  not  due  to  a  simple  process 
of  oxidation.  It  takes  place  slowly  in  an  atmosphere  of  hydrogen ;  an 
atmosphere  of  CO 2  prevents  it ;  whilst,  if  the  hsemolymph  be  sealed 
up  in  air-tight  glass  tubes,  it  retains  its  amber  colour  indefinitely. 
Heated  to  64^C.,  it  begins  to  congeal,  and  above  63^C.  solidifies  into  a 
chrome-yellow  mass,  and,  in  this  condition,  it  will  keep  indefinitely, 
and  retain  its  original  chrome-yellow  colour ;  but  when  congelation  is 
produced  in  hsBmolymph  that  has  become  drab  by  exposure  to  air,  the 
congealed  mass  is  also  drab  in  colour. 

To  test  whether  the  colours  of  the  mature  wing  are  derived  by 
various  chemical  processes  from  the  hasmolymph  of  the  pupa,  Mayer 
performed  the  following  experiments :  (1)  He  treated  the  haemolymph 
of  Samia  cecropia  with  warm  concentrated  HNOg,  when  it  congealed 
into  a  deep  chrome-yellow  mass.  Ammonia  (in  excess),  added  to  this, 
changed  it  to  reddish-orange,  very  similar  in  colour  to  the  reddish- 
orange  band  that  crosses  the  upper  surface  of  the  hindwings  of  the 
moth.  The  reddish -orange  band  of  the  moth  is  changed  to  chrome- 
yellow  by  HCl  or  HNO3,  and,  on  ammonia  being  added,  the  original 
red  colour  returns.  Exactly  the  same  sequence  of  reactions  is  produced 
with  the  pigment  derived  from  the  htemolymph.  (2)  Treating  the 
drab-coloured  outer  edge  of  the  wing  of  S.  cecropia  with  warm  HNO3, 
and  evaporating  the  acid  off  at  a  gentle  heat,  the  drab  pigment  of  the 
scales  was  found  to  be  changed  to  a  deep  chrome-yellow.  The  addition 
of  ammonia  makes  it  reddish.  Similar  reactions  are  obtained  from 
the  haemolymph,  after  it  has  congealed  in  the  air  into  a  greenish-drab 
mass.  (8)  The  drab  haemolymph  of  Callosamia  promet/iea  is  dissolved 
and  changed  to  a  sepia-brown  colour  by  warm  HCl,  to  which  a  crystal 
of  KCIO  J  is  added. '  An  exactly  similar  change  occurs  when  the  drab- 
coloured  edges  of  the  moth's  wings  are  treated  in  a  similar  manner. 

These  experiments,  like  those  of  Coste  {Kntomolofjist,  1891,  et  seq.) 
and  Urech  (Zeit.f,  imj?.  ZooL,  Ivii.,  1893-1894),  get  no  further,  in 
fact,  not  so  far,  in  relation  to  the  white  pigmentary  scales  as  Coverdale 
and  ourselves  got  some  twelve  years  ago  {Brit,  Noct.,  vol.  ii.,  pp.  iii — 
xviii).  A  brief  statement  of  the  general  action  of  alkalies  in  changing 
pigments,  and  of  acids  in  restoring  the  changed  pigments  to  their 
original  colours,  was  published  by  Coverdale  (Kntom.)  in  1886. 

As  to  the  chemical  nature  of  the  pigment  in  the  scales,  we  know 
but  very  Uttle.  Hopkins  has  shown  that  the  white  pigments  in  the 
Pieridae  are  due  to  uric  acid.  Mayer  quotes  this,  and  yet  seems  to 
have  failed  entirely  to  apply  the  self-evident  deductions  to  his  own 
observations  on  the  white  scales.  Throughout  his  paper  we  read 
nothing  of  the  pigments  in  the  white  scales  of  certain  butterflies, 
but  the  general  assumption  is  more  than  once  expressed,  that  the 
colour  of  all  white  scales  is  due  to  their  being  devoid  of  pigment  and 
to  the  reflection  of  light.    Hence  the  justice  of  Chapman's  chticism 
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(Ent.  Rec.j  ix.,  pp.  78-79)  bacomes  still  more  evident.  Hopkins  not 
only  isolated  this  white  pigment,  but  proved  that  under  certain  con- 
ditions it  could  be  readily  changed  into  yellow.  It  happens  that  the 
white  Pierids,  which  have  become  mimics  of  the  orange  Nymphalids, 
have  really  changed  their  colour  from  white  to  orange.  The  chemical 
change,  Hopkins  has  shown,  is  easy.  Yet  we  know  nothing  as  to  how 
it  has  been  brought  about. 

Hopkins  has  demonstrated  that  the  pigment-factor  in  the  wings  of 
the  Pieridae  was  of  an  excretory  nature,  containing  uric  acid.  The 
production  of  the  yellow  Pierid  pigment  may  be  obtained  by  heating 
uric  acid  with  water,  in  sealed  tubes,  at  high  temperatures.  This 
''  lepidopteric  acid, "  as  the  yellow  Pierid  pigmentary  matter  is  called, 
is  closely  related  to  a  red  product,  easily  obtainable.  To  the  practical 
entomologist  it  will  at  once  occur  that  white,  yellow  and  red  are  the 
three  colours  that  function  chiefly  in  the  ornament  of  the  PieridM, 
and  its  importance  is  at  once  evident.  The  uric  acid  derivatives,  how- 
ever, appear  to  be  confined  to  the  PierUla^  among  butterflies,  for  when 
a  Pierid  mimics  an  insect  belonging  to  the  Nf/mphalitlaej  the  pigments 
are  chemically  quite  distinct,  (iriffiths  ((^miptes  llnidiis  Acad,  Sci. 
Parity  cxv.,  pp.  958-959)  shows  that  the  green  pigment  found  in  certain 
Papilionid,  Hesperiid  and  Nymphalid  butterflies,  aH  well  as  in  certain 
Noctuid,  Geometrid  and  Sphingid  moths,  also  consists  of  a  derivative 
of  uric  acid,  which  he  also  calls  **  lepidopteric  acid"  {Cx\  ^lo  ^^i 
Ng  Oj^o).  By  prolonged  boiling  in  HCl  it  is  converted  into  uric  acid. 
Since  it  is  the  modification  of  these  pigments,  into  whose  origin 
we  have  been  enquiring,  that  produces  variation  in  the  colours  of 
insects,we  would  again  reiterate  what  we  have  repeatedly  asserted  during 
the  last  few  years,  viz,,  that  all  changes  of  colour  in  the  scales  of  insects 
are  but  outward  manifestations  of  the  living  activities  and  physiological 
processes  of  the  animal  in  its  earlier  stages — egg,  larva,  pupa— or  some 
interference  with  the  normal  course  of  these  activities,  or  with  its 
usual  conditions  of  development.  We  need  not  here  repeat  what  we 
have  already  published'-'  on  these  points,  but  the  truth  of  which  is 
being  substantiated  by  recent  enquiry,  and  it  is  quite  evident  that  in 
studying  variation  we  must  consider  the  vital  processes  of  the  animal, 
and  the  peculiarities  under  which  they  are  carried  on,  if  we  are  to  get 
a  true  conception  of  the  actual  causes  of  variation. 

Mayer  further  states  that,  **  in  connection  with  the  phenomena  of 
pigmentation,  it  is  interesting  to  note  that,  while  uric  acid  may  easily 
be  demonstrated  by  the  muroxide  test  to  be  present  in  the  fluids  of  the 
alimentary  tract  of  the  pupffi  of  the  SatnniiidaCf  it  is  never  present  in 
the  heemolymph  of  the  imago,  nor  can  it  be  detected  in  the  drab- 
coloured  pigment  of  the  outer  edges  of  the  wings.  The  amount  of 
uric  acid  in  the  fluids  of  the  alimentary  tract  of  the  pupa  increases  as 
the  pupa  becomes  older,  so  that  the  fluid  which  is  voided  upon  emer- 
gence is  always  strongly  impregnated  with  it.  In  the  case  of  Pietitt 
rapae  there  is  no  uric  acid, either  in  the  alimentary  tractor  haemolymph 
of  the  larva,  but  it  is  present  in  the  alimentary  tract  of  the  pupa.  It 
seems  to  me   probable  that   the  uric  acid  of  the  alimentary  canal 

•  Brit.  Koctuaf,  vol.  ii.,  pp.  i— xviii.  ••  Variation  considered  biologically." — 
Ent,  Rec.j  vi.,  pp.  181  et  teq.  "Pupal  devclopiucnt  and  the  colour  of  the  resulting 
imago." — Ent,  ^c,  iv.,  pp.  311-315,  oto. 
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of  the  pupa  may  be  a  product  of  the  metabolism  of  the  hsemolymph  that 
is  removed  from  the  fluids  of  the  body  by  the  Malpighian  tubules. " 

It  is  important  to  notice  that  Mayer's  proof  that  the  scales  are 
formed  from  modified  hypodermic  cells  makes  them  truly  homologous 
with  the  hairs  of  Arthropods. 

Another  important  fact  insisted  on  by  Mayer  is  that  "  the  pupal 
wings  exhibit  two  sets  of  corrugations  or  foldings,  one  being  parallel 
to  the  trend  of  the  nervures,  and  the  other  at  right  angles  to  it.  In 
either  cross  or  longitudinal  section  these  corrugations  appear  as  a  regular 
series  of  ridges,  and  a  single  scale  arises  from  the  crest  of  each  ridge." 
He  further  writes :  "  Very  large  scales  are  found  along  the  nervures 
and  upon  the  outer  edges  of  the  wings  in  A.  archippm.  In  fact,  these 
scales  are  so  large,  that,  after  the  protoplasm  lias  withdrawn  from 
them,  a  single  leucocyte  enters  each  one.  These  leucocytes  degenerate 
and  Anally  disintegrate,  without,  however,  contributing  directly  to  the 
pigmentation  of  the  scale.  The  fact  that  the  leucocytes  degenerate 
after  entering  the  scales,  indicates  that  the  hasmolymph  within  the  scale 
is  not  in  a  normal  condition." 

Yet  another  point  insisted  upon  by  Mayer  is  that  "  dull  ochre- 
yellow  and  drabs  are,  phylogenetically  speaking,  the  oldest  pigment 
colours  in  the  Lepidoptera,  for  these  are  the  colours  that  are  assumed  by 
the  hsBmolymph  upon  mere  exposure  to  the  air.  .  .  .  Dull  ochre- 
yellows  and  drabs  are  at  the  present  day  the  prevalent  colours  among 
the  less  differentiated  nocturnal  moths.  The  diurnal  Lepidoptera  have 
almost  a  monopoly  of  the  brilliant  colorations,  but  even  in  these 
diurnal  forms  one  finds  that  dull  yellow  or  drab  colours  are  still  quite 
common  upon  those  parts  of  their  wings  that  are  hidden  from  view." 

Mayer's  demonstration  that  the  pigmentary  matter  deposited  in  the 
scales  of  Lepidoptera  is  a  derivative  of  the  blood,  secreted  at  a  time 
when  the  histogenesis  of  the  tissues  of  the  imago  has  been  completed 
within  the  pupa,  gives  a  hint  as  to  the  actual  nature  of  scale  pigments. 
They  would  appear  to  consist  of  the  nitrogenous  material  left  in  the 
blood  after  the  building-up  of  the  essential  tissues  of  the  insect,  formed 
into  definite  secretions,  which  the  insect  is  able  to  get  rid  of  in  a  pur- 
poseful manner  in  the  form  of  pigments.  It  must  not  be  forgotten 
that  all  the  vital  activities  of  the  pupa  are  taking  place  in  a  multitude 
of  ways  in  a  closed  cell,  that  no  new  material  can  be  obtained,  and 
that  only  water  and  COg  can  escape  from  the  animal,  there  being  no 
external  outlets  in  the  pupa  for  getting  rid  of  the  used-up  material, 
although  the  urea  and  urates  can  accumulate  in  the  urinary  tubules. 
The  new  combination  of  the  chemical  elements  which  form  the  tissues  of 
the  imago,  must,  therefore,  balance  to  a  nicety  that  which  existed  in  the 
very  difi'erent  structures  of  the  newly-formed  pupa  (less  that  which  is 
utilised  in  producing  the  change).  It  is  well-known  that  almost  all 
newly-emerged  lepidopterous  imagines  void  one  or  more  drops  of  fluid 
with  an  uric  base  after  emergence  from  the  pupa.  This  must  repre- 
sent the  material  which  has  been  utilised  by  the  vital  functions  accom- 
panying the  processes  of  histolysis  and  histogenesis,  and  that  has 
afforded  the  necessary  force  for  the  formation  of  the  new  tissue, 
Hopkins,  Griffiths  and  others  have  demonstrated  that  the  pigments  of 
Lepidoptera  are  derivatives  of  uric  acid,  that  these  uric  pigments  must 
arise  as  the  result  of  the  vital  activities  of  the  pupa  during  the  time 
that  the  imago  is  being  developed,  is,  we  consider,  beyond  question. 


TBE  IKTERNAL  STBrCTTBE   OF  THE   LEPID0PTER0U8   PUPA.  88 

With  regard  to  the  integument  of  the  imago,  Packard  writes  that 
the  portion  of  the  wing-sac  which  persists  when  the  pupal-wing 
passes  to  the  exterior  (t.c,  the  basal  portion,  the  "  peripheral  pad"  of 
Bugnion,  or  the  "  annular  zone  '*  of  Kiinckel),  serves  at  first  to  attach 
the  appendage,  whilst  forming,  to  the  hypodermis  of  the  larva,  then 
afterwards,  to  more  or  less  completely  regenerate  the  adjoining  portion 
of  the  integument.  In  this  way,  the  hypodermis  of  the  thorax  is 
partially,  that  in  the  head  is  almost  entirely,  replaced  by  the  imaginal 
epithelium  which  proliferates  at  the  base  of  the  appendages,  while 
that  of  the  abdominal  segments  persists,  at  least  in  a  modified  way, 
and  only  undergoes,  at  the  end  of  the  pupal  period,  transformations  as 
regards  the  appearance  of  tha  scales  and  pigment. 

Reference  to  Newport's  figures  {Insecta,  1839)  of  the  internal 
organs  of  the  larva,  pupa  and  imago  of  Sphinx  ligustri  will  convey  a 
better  idea  of  the  changes  that  occur  in  the  dioksthhs  organs  than  any 
amount  of  description.  Reference  to  these  will  also  show  that  the 
alimentary  canal  of  the  pupa  is  almost  as  much  differentiated  as  is 
that  of  the  imago,  though  the  reserv6ir  or  <<  sucking  stomach  '*  of  the 
imago  is  not  indicated  in  the  pupa.  These  changes  are  quite  in  ac- 
cordance with  the  needs  of  the  animal  and  accommodate  themselves  to 
the  great  change  that  occurs  in  an  insect  which  has  passed  from  a  larva 
with  an  enormously  voracious  appetite  to  an  imago  that  exists  on  a 
small  quantity  of  water  and  nectar  or  that  practically  abstains  from  all 
food.  Corresponding  with  the  reduction  in  the  size  of  the  alimentary 
canal,  the  salivary  glands  and  other  organs  actively  employed  in  the 
processes  of  larval  digestion  undergo  a  thorough  reduction.  Newport's 
figures  are  reproduced  by  Packard  {Textbook  of  Kntomolof/y,  p.  646, 
figs.  598-600). 

The  smaller  tracheje,  and  even  some  of  the  larger  branches, 
undergo  destruction  with  those  of  the  larval  structures  to  which  they 
belong,  when  they  disappear  as  already  described,  whilst  similar  ones 
are  developed  in  the  imaginal  structures  which  take  definite  form  at  this 
period.  One  portion  of  this  development  has  already  been  described 
as  part  of  the  growth  of  the  imaginal  discs  of  the  young  larva  into 
the  pupal  wings.  The  changes  in  the  general  plan  of  the  tracheal 
trunks  and  their  main  branches  are  not  so  sweeping  as  occur  in  the 
higher  Diptera.  The  great  change  that  occurs  is  the  development  of 
larger  trunks  and  more  numerous  branches  in  the  thoracic  and  cephalic 
regions  and  the  destruction  without  replacement  of  abdominal  trachcse. 
In  the  larva,  the  prothoracic  spiracle  is  an  important  one.  It  is,  if 
anything,  more  so  in  the  pupa.  The  mesothoracic  spiracle,  which 
does  not  exist  in  the  larva,  is  present  in  the  pupa,  though  it  can  hardly 
be  said  to  be  functional,  being,  like  the  first  abdominal  one,  covered  by 
the  wings.  This  spiracle  possesses  a  representative  in  the  larva  in  a 
fine  filament  passing  from  the  skin  at  the  junction  of  the  meso-  and 
metathorax  to  the  tracheal  trunk.  At  the  moults,  this  filament 
serves  to  draw  out,  with  the  skin,  the  tracheal  lining  of  the  adjacent 
trunk  and  branches.  The  track  of  this  filament  is  no  doubt  supplied 
with  embryonal  cells,  which  replace  it  at  each  moult,  and,  with  others 
beneath  the  hypodermis,  form,  in  fact,  an  imaginal  disc  for  the 
development  of  the  (pupal  and)  imaginal  spirack^  and  tracheal  trunk. 
More  important,  if  anything,  in  the  larva,  than  the  first  spiracle,  is  the 
last,  that  of  the  8th  abdominal  segment.      At  the  change  to  pupa. 
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tracheal  linings  are  withdraiMi  from  the  spiracle  as  from  the  others 
and  as  at  each  of  the  larval  moults,  hut  the  cells  that  replace  these 
linings  where  the  trachese  remain,  now  fail,  and  are,  in  fact,  exhausted. 
The  pupa  develops  here  no  spiracle  (but  only  a  scar)  nor  any  tracheal 
tube  from  the  spiracular  position  to  the  main  trunk.  It  is  of  interest 
to  note  that  this  8th  abdominal  spiracle  is  the  one  that  is  of  such 
paramount  importance  in  the  dipterous  larva,  and  that  it  equally 
di^^appears  on  the  change  to  pupa. 

The  NERVOUS  SYSTEM  of  the  lepidopterous  pupa  is  much  nearer  to 
that  of  the  imago  than  is  that  of  the  larva.     Already  the  ganglia  of 
the  central  chain  have  (especially  in  the  shortened  thoracic  areas)  be- 
come united,  but  the  amount  of  centralisation,  even  then,  is  small 
compared  with  the  final  imaginal  nervous  system.     Packard  gives 
{Text-book  of  Entomology,  p.  G49)  ten  figures,  after  Newport,  of  the 
changes  in  the  nervous  system  otAfflaisnrticae  during  and  after  pupation. 
Packard  (quoting  Newport)  writes :  During  the  last  larval  stage  certain 
■  changes  have  already  taken  place  in  different  parts  of  the  cord,  which 
show  that  they  have  been  a  long  time  in  progress.     Besides  the  lateral 
approximation  of  the  cords,  the  first  change  consists  in  an  union  of  the 
11th  and  12th  ganglia,  the  latter  one  being  carried  forwards,  these 
two  ganglia  being  entirely  separate  before  the  third  moult.     Two 
hours  after  the  larva  of  Afflais  nrticac  has  suspended  itself  for  pupation 
the  brain  has  not  enlarged,  but  the  suboesophageal  ganglion  is  nearly 
twice  its  original  size  and  the  ganglia  behind  are  nearer  together.     A 
little  while  before  the  old  larval  skin  is  thrown  off  there  is  great 
excitement  throughout  the  body  of  the  insect.     About  half-an-hour 
before  this  occurs,  the  alary  nerves  and  the  cerebral,  2nd,  8rd,  4th,  and 
6th  ganglia  are  slightly  enlarged  and  the  1st  subctsophageal  ganglion 
very  considerably.     Immediately  after  the  insect  has  entered  the  pupal 
state,  all  the  ganglia  are  brought  closer  together.     One  hour  after 
pupation  the  cerebral  ganglia  are  found  to  be  more  closely  united,  the 
4th  and  e5th  ganglia  are  nearer,  and  the  distance  between  the  remain- 
ing ganglia  is  also  reduced.     Seven  hours  after  pupation,  there  is  a 
greater  enlargement  of  the  cerebral  ganglia,  optic  nerves  and  ganglia, 
and  cords  of  the  future  thoracic  segments.     After  twelve  hours,  the 
6th  pair  of  ganglia  has  almost  completely  coalesced  with  the  cord  and 
the  4th  ;  at  eighteen  hours,  the  whole  of  the  ganglia,  cords  and  nerves 
have  become  more  enlarged,  especially  those  of  the  wings,  while  the 
4th  and  oth  ganglia  of  the  cords  have  now  so  completely  united  as  to 
appear  like  an  irregular  elongated  mass.     After  24  hours,  the  4th  and 
ftth  ganglia  are  completely  united,  the  r>th  IxMng  larger  than  the  4th. 
After  8()  hours  the  optic  nerves  have  attained  a  size  almost  equal  to  that 
of  the  brain.      The  1st  suboesophageal  ganglion  now  forms,  with  the 
cerebral  ones,  a  complete  ring  around  the  crsophagus,  the  crura  having 
almost  disappeared.     The  Bth  ganglion  has  now  disappeared,  but  the 
nerves  arising  from  it  remain.     After  48  hours,  the  cord  is  straight 
instead  of  being  sinuous  and  the  7th  ganglion  has  disappeared,  while 
the  thoracic  ganglia  are  greatly  enlarged.     At  the  end  of  58  hours,  the 
2nd  and  8rd  thoracic  ganglia  have  united  and  the  double  ganglion 
thus  formed  is  only  separated  from  the  large  thoracic  mass,  composed 
of  the  4th,  6th,  and  part  of  the  6th,  ganglia,  by  the  short  but  greatly 
enlarged  cords  which  pass  on  each  side  of  the  central  attachment  of 
the  muscles.     The  optic  and  antennal  nerves  have  nearly  attained 
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their  full  development,  and  those  numerous  and  most  intricate  plexus 
of  nerves  in  the  three  thoracic  segments  of  the  larva  form  only  a  few 
trunks,  which  can  hardly  be  recognised  as  the  same  structures.  The 
whole  of  these  important  changes  are  thus  seen  to  take  place  within 
the  first  three  days  after  the  insect  has  undergone  its  metamorphosis, 
and  they  precede  those  of  the  alimentary  canal,  generative  system,  and 
other  organs,  which  are  still  very  far  from  being  completed,  and,  indeed, 
as  compared  with  the  nervous  system,  have  made  but  little  progress 
{Art.  hisecta,  pp.  962-965). 

It  may  be  noted  that  no  such  extensive  changes  as  are  here 
described  occur  in  some  Lepidoptera.  In  the  grublike  apterous  female 
of  the  higher  Psychids  very  little  change  in  the  nervous  system  takes 
place  and  the  ganglia,  still  separate  in  most  of  the  segments,  are  readily 
examined  owing  to  their  dark  colour  showing  through  the  almost  trans- 
parent skin. 

The  development  of  the  genital  organs  has  been  studied  by  many 
anatomists .  and  Jackson  states  (Trans.  Linn.  Soc.  Ijond.,  2nd  ser., 
v.,  p.  174)  that  there  are  three  stages  traceable  in  the  evolution  of  the 
genital  ducts  in  the  Lepidoptera,  ru.,  (1)  An  Ephemeridal  stage, 
which  ends  towards  the  close  of  larval  life.  (2)  An  Orthopteran 
stage,  indicated  during  the  quiescent  period  preceding  pupation.  (8) 
ALepidopteran  stage,  which  Ix^gins  with  the  commencement  of  pupal  life. 
This  raises  many  interesting  suggestions  respecting  the  development  of 
these  organs  in  the  pupal  stage,  by  means  of  which  they  reach,  before 
the  emergence  of  the  imago,  their  final  development.  Jackson  writes : 
**  In  the  full-grown  female  larva  of  Pieris  brassicapf  the  species  investi- 
gated by  Herold,  the  larval  oviducts  which  are  continuous  with  the 
larval  ovaries  run  backwards  near  the  dorsal  middle  line,  pass 
between  the  trachete  given  off  from  the  7th  pair  of  stigmata  and  are 
attached  to  the  main  trachea  of  the  bundle  by  a  filament ;  they  each 
turn  towards  the  ventral  middle  line  in  the  7th  somite,  behind  the  7th 
stigmata,  pass  beneath  the  main  longitudinal  and  oblique  muscles  of 
the  somite,  and  are  attached  close  together  to  the  hypodermis  in  the 
middle  ventral  line  at  the  posterior  margin  of  the  7th  somite.  From 
the  attached  ends  of  the  larval  oviducts  start  fine  longitudinal  strite, 
which  traverse  the  8th  sternal  region  and  connect  the  larval  oviduct 
to  a  white  mass  composed  of  two  oval  pieces  attached  to  the  hypo- 
dermis beneath  the  rectum  upon  the  intersegmental  membrane  imme- 
diately following  the  8th  somite.  During  the  quiescent  stage  pre- 
ceding pupation,  the  two  oval  pieces  become  approximated  to  the  ends 
of  the  larval  oviducts,  owing  to  a  shortening  or  contraction  of  the 
hypodermis.  As  soon  as  pupation  has  taken  place,  they  fuse  with  the 
oviducts  and  acquire  a  soft  loose  consistence.  During  the  pupal  state 
the  two  larval  oviducts  fuse  together,  at  their  point  of  union  with  the 
oval  pieces,  to  constitute  the  common  {i.e.,  the  azygos)  oviduct,  whilst 
the  oval  pieces  give  rise  to  three  processes,  a  left  larger,  the  rudiment 
of  the  bursa  copulatrix  (Herold's  *  Samenbehalter '),  a  right  smaller, 
the  rudiment  of  the  receptaculum  seminis  (Herold's  *  ein-horniges 
Absonderungsorgan'),  and  a  bifid  posterior,  the  paired  sebaceous  gland 
(Herold's  *  zwei-horniges  Absonderungsorgan*).  The  mass  which 
gives  rise  to  these  processes  disappears,  whilst  they  'increase  in  size 
and  acquire  the  form  they  possess  in  the  imago." 

Suckow's  investigations  were  carried  out  on  Dendrolimus  pint. 


86  BRITISH    LEPIDOFTEBA. 

His  results  agree  in  the  main  with  those  of  Herold,  although  certain 
slight  differences  may  be  noted.  It  would  appear  that  the  two 
filamentous  oviducts  are  prolonged  beyond  their  point  of  attach- 
ment between  the  7th  and  8th  somites  as  two  separate  broader 
and  longitudinally  striated  bands,  which  end  in  contact  with  two  small 
white  knobs.  They  shorten  gradually  in  the  quiescent  caterpillar,  and 
are  thickened  at  the  commencement  of  pupal  life.  By  their  union  they 
form  the  vagina.  The  two  knobs  just  mentioned  are,  at  the  outset, 
separated  from  one  another  by  a  slight  space,  and  are  fixed  to  the 
hypodermis.  A  nerve  derived  from  the  terminal  ganglion  of  the  chain 
passes  to  each  of  them.  Whilst  the  formation  of  the  vagina  is  taking 
place,  the  knobs  approach  one  another  and  unite ;  moreover,  they  are 
brought,  by  the  contraction  of  the  muscles  and  skin  in  pupation,  into 
opposition  with  the  attached  ends  of  the  two  oviducts  (a  statement 
which  seems  somewhat  at  variance  with  what  is  said  as  to  the  origin 
of  the  vagina).  They  are  destined  to  give  rise  to  four  swellings,  the 
rudiments  of  the  bursa,  the  receptaculum,  and  the  two  sebaceous 
glands.  The  latter,  with  a  want  of  consistency,  are  said  to  be  derived 
from  "  the  knobs  themselves." 

Jackson's  own  investigations  were  carried  out  on  Vanessa  io,  and 
were  particularly  directed  to  the  development  of  the  azygos  oviduct 
with  its  accessory  organs.  He  deals  with  five  stages  in  the  develop- 
ment of  the  genital  organs — (1)  The  full-grown  caterpillar.  (2)  The 
formation  of  the  azygos  oviduct,  which  occurs  during  the  quiescent 
period  preceding  pupation.  (3)  The  stage  during  the  time  in  which 
the  bursa  copulatrix  is  still  in  direct  union  with  the  oviduct.  (4)  The 
stage  in  which  it  acquires  its  adult  indirect  union.  (5)  The  forma- 
tion of  the  terminal  papilla  of  the  abdomen. 

It  is  totally  impossible  to  discuss  in  detail  the  whole  of  Jackson's 
observations  showing  in  what  points  his  conclusions  differ  from  those 
of  Herold  and  Suckow,  nor  is  this  at  all  necessary  as  his  paper  is  so 
readily  accessible.  The  following  is  a  summary  of  the  conclusions 
arrived  at  on  the  subject  {Trans.  Linn,  Soc.  London,  2nd  series,  v.,  pp. 
168  et  seq.)  :— 

(1)  The  paired  ovidacts  of  the  imago  are  developed  from  the  larval  oviducts. 
The  latter  are,  as  stated  by  Herold,  Suckow,  and  Bessels,  attached  at  their  ventral 
ends  to  the  hypodermis  near  the  posterior  margin  of  the  7th  somite,  cbse  together 
and  in  the  median  ventral  line.  They  are  at  first  solid  but  acquire  lumina  early  in 
papal  life.    A  little  later  their  lumiaa  open  into  th3  lumen  of  the  azyg03  oviduct. 

(2)  The  azygos  oviduct  is  derived  from  the  hypodermis ;  it  may  be  divided  into 
three  sections,  a  median,  an  anterior,  and  a  posterior.  The  median  section  develops 
as  two  folds,  one  on  either  side  of  the  anterior  hypodermic  vesicle  (5  infra).  The 
folds  meet  ventrally  and  fuse,  leaving,  however,  an  aperture,  the  future  bursal  aper- 
ture. The  anterior  section,  the  first  completed  in  order  of  time,  appears  to  develop, 
80  far  as  its  posterior  portion  is  concerned,  by  the  ventral  union  of  two  folds 
extending  forwards  from  the  median  section ;  but  so  far  as  its  anterior  portion  is 
concerned  as  a  solid  ingrowth  of  hypodermic  cells  which  subsequently  becomes 
tubular.  The  anterior  end  of  this  section  unites  with  the  ventral  ends  of  the  larval 
oviducts  while  they  are  still  solid.  The  posterior  section,  the  last  to  be  completed 
in  order  of  time,  develops  as  a  deep  furrow  formed  by  two  lateral  folds,  an  extension 
ba'^kwards  apparently  of  the  lateral  folds,  which  give  rise  to  the  median  section. 
They  unite  with  the  base  of  the  posterior  hypodermic  vesicles  (6  infra).  The  future 
oviducal  aperture  is  left  when  the  base  of  the  posterior  vesicle  closes. 

(3)  The  anterior  aperture  of  the  azygos  oviduct  or  bursal  aperture  retains  a 
constant  position ;  it  opens  in  the  sternal  region  of  the  8th  somite.  At  first  it  leads 
directly  into  the  azygos  oviduct,  but  during  growth  the  connection  between  the  two 
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beoomes  tabular,  the  tube  being  formed  from  the  ovidact,  and  forming  eventaallj 
the  ventral  portion  of  the  bursal  duct  of  the  imago. 

(4)  The  posterior  or  oviducal  aperture  is  at  first  close  behind  the  anterior  aper- 
ture, but  during  pupal  life  shifts  backwards  and  comes  to  be  placed  immediately 
below  or  in  front  of  the  anus. 

(5)  The  bursa  copulatrix  an^  recoptaonlum  seminis  are  both  deriYed  from  a 
paired  anterior  vesicle,  invaginated  from  the  hypodermis  of  the  8th  somite  in  its 
middle  sternal  region.  The  vesicle  loses  its  paired  character  and  overlies  the 
median  section  of  the  azygos  oviduct.  It  grows  in  length  antero-posteriorly.  Its 
anterior  end  becomes  swollen  and  develops  into  the  bursri  copulatrix ;  its  posterior 
end  beoomes  elongated  and  pointed,  and  develops  into  the  receptacalum  seminiB. 
The  rudiment  of  the  bursa  copulatrix  gives  origin  to  the  terminal  vesicalar  portion 
of  the  organ  and  to  that  portion  of  the  bursal  duct  which  is  dorsal  to  the  point  of 
entrance  to  the  seminal  canal.  The  bursa  and  its  duct  at  first  open  into  the  dorsal 
aspect  of  the  azjgos  oviduct ;  they  then  shift  to  the  left  side  and  are  oontlnuoua 
with  the  tubular  portion  of  the  oviduct  leading  to  the  bursal  aperture,  whioh 
becomes  the  portion  of  the  bursal  duct  ventral  to  the  point  of  entrance  of  the 
seminal  canal.  Finally,  the  lateral  connection  between  the  bursal  duct  and  the 
azygos  oviduct  becomes  tubular  and  forms  the  seminal  canal.  The  rudiment  of  the 
receptaculum  scininis  is  at  first  bent  down  upon  itself  to  the  left  side;  it  increases 
rapidly  in  length  and  Ktrai<{htens  out.  It  has  a  transitory  pyriform  vesicle 
appended  to  it.  Later  on  it  is  differentiated  into  the  three  sections  recognisable  in 
the  imago. 

(6)  The  two  sebaceous  glands  of  the  imago,  their  vesicles  and  common  duot 
leading  to  the  azygos  o\  iduct,  are  derived  from  the  median  dorsal  portion  of  the 
paired  posterior  vesicles  invaginated  from  the  hypodermis  of  the  9th  sternal  region, 
whilst  the  common  or  basal  ventral  portion  of  the  same  vesicles  becomes  the 
extreme  posterior  end  of  the  azygos  oviduct.  The  anterior  end  of  the  dorsal  portion 
retains  an  aperture  into  the  azygos  oviduct  and  becomes  subsequently  the  tubular 
duct  and  the  vesicular  dilatations  of  the  glands.  The  posterior  end  of  the  dorsal 
portion  grows  out  into  two  tubes,  a  right  and  a  left,  the  sebaceous  glands  proper. 
They  are  at  first  curved  upon  themselves  and  parallel  to  one  another.  As  tney 
lengthen  they  diverge  and  turn  forward. 

(7)  The  odoriferous  glands  of  Vanessa  originate  as  separate  tubular  ingrowths, 
a  right  and  a  left,  from  the  hypodermis  just  In  front  of  the  oviduoal  aperture. 
Later  on  they  acquire  a  common  vestibule. 

When  the  abdomen  of  the  imago  is  completely  developed  within 
the  pupa,  it  is  not  only  less  in  size  and  bulk,  but  also  appears  to 
consist  of  only  nine  somites,  of  which  the  first  is  short,  its  sternum 
fused  to  that  of  the  second  somite,  its  tergum  composed  of  a  middle 
lobe  and  of  two  lateral  lobes,  its  spiracle  hidden  at  the  bottom  of  a 
deep  recess.  The  following  segments  (2-7)  with  their  spiracles  are 
quite  distinct,  but  the  7th  sternum  is  fused  to  the  8th  abdominal 
segment,  which  has  a  distinct  tergum  and  sternum,  the  latter  con- 
taining the  orifice  of  the  bursa  copulatrix.  The  spiracles  of  this  (8th) 
segment  are  lost,  indeed,  the  atrophy  of  the  trachesa  which  originates 
from  the  abortive  8th  spiracles  of  the  pupa,  is  nearly  complete  by 
the  fourth  or  fifth  day  of  pupal  life  in  Vanessa  io.  Slight  scars 
indicating  their  position  have  been  observed  in  a  male  pupa  of  Sphinx 
ligustri.  Beyond  the  8th  abdominal  segment  there  remains  the  anal 
cone  or  papilla  which  contains  the  oviducal  aperture  as  well  as  the 
anus,  and  is  usually  denominated  the  9th  somite.  When  the  ovi- 
ducal aperture  shifts  backward  till  it  is  close  beneath  the  anus,  an 
ingrowth  or  fold  of  hypodermis  takes  place,  surrounding  the  anus,  the 
oviducal  aperture  and  the  odoriferous  glands.  This  fold  corresponds 
with  a  small  portion  only  of  the  10th  somite,  t.(?.,  to  the  anal  area.  Con- 
sequently it  appears  to  be  more  correct  to  maintain,  at  least  with 
reference  to  Vanessa  io,  that  the  part  of  the  abdomen  from  the  posterior 
edge  of  the  8th  sternum  and  the  spot  where  there  is  a  slight  fold 
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in  the  pleural  membrane  of  either  side  bock^vards,  represents  the  9th 
and  10th  somites  of  the  larva  and  pupa,  whilst  the  terminal  cone 
is  a  new  formation  within  the  area  of  the  10th  somite.  The  pupal 
cremaster,  it  may  be  added,  undergoes  complete  atrophy,  and  is  not 
represented  in  the  imago  (Jackson).  As  to  the  actual  formation 
of  this  structure  he  writes :  '*  The  terminal  papilla  of  the  abdo- 
men of  the  imago  is  formed  by  the  growth  of  two  folds  of  hypo- 
dermis,  a  right  and  a  left,  inclosing  a  small  portion  only  of  the  area 
of  the  10th  somite.  Accordingly  it  does  not  represent  the  9th  somite 
as  is  generally  held  ;  the  whole  9th  somite  and  the  rest  of  the  10th 
somite  of  the  pupa  are  not  clearly  marked  off  from  the  8th  somite  of 
the  imago.  The  apparent  8th  tergum  of  the  imago  probably  repre- 
sents the  8th  and  9th  pupal  terga  and  the  10th,  if  any  portion  of  it  is 
persistent.  The  pleural  region  of  the  9th  pupal  somite  and  of  the 
10th,  so  far  as  it  exists,  is  represented  by  the  soft  membrane  lying 
^behind  the  ridge  extending  dorsally  from  the  eighth  sternum  of  the 
imago.  As  the  bursal  aperture  lies  near  the  centre  of  the  eighth 
sternum,  this  region  may  possibly  include  in  the  imago  a  portion  of 
the  9th  sternal  region  as  well.  The  softer  integument  behind,  con- 
necting it  to  the  base  of  the  tenninal  papilla,  would,  in  that  case, 
coincide  with  a  portion  of  the  9th  sternum,  and  the  ventral  portion  of 
the  10th  somite  of  the  pupa  anterior  to  the  place  of  origin  of  the 
terminal  papiUa." 


CHAPTER   V. 

THE    PHYLOGENT    OF    THE    LEPIDOPTEBOUS    PUPA.''' 

The  essential  cause  of  metamorphosis  in  insects  is  the  differentiation 
of  function  between  the  earlier  and  later  stages.  In  the  Orthoptera,  the 
insect  has  the  same  form  and  the  same  functions  throughout  its  exist- 
ence, differing  only  in  size  and  the  possession  of  wings.  Although  repro- 
duction is  especially  the  function  of  the  adult  winged  form,  even  this 
is  not  always  so,  but  nutrition  is  equally  attended  to,  and  in  the  same 
manner  at  all  ages.  Specialisation  occurs  in  the  Metabola,  in  the 
direction  of  feeding  being  especially  the  function  of  the  early  stages, 
the  dispersal  and  reproduction  of  the  species  of  the  last.  This  leads 
to  differences  of  structure  in  the  early  and  last  stages,  only  to  be 
bridged  over  by  an  intermediate,  quiescent  (the  pupal)  stage. 

We  find  this  stage  fully  established  in  the  Coleoptera  and 
Hymenoptera.  In  these  orders,  the  pupa  is  absolutely  quiescent  and 
helpless,  and,  therefore,  in  need  of  protection  from  enemies  and  acci- 
dents of  all  sorts.  This  protection  is  secured  by  the  pupal  stage  being 
parsed  in  a  cavity  prepared  by  the  larva.  As  we  are  only  incidentally 
interested  in  the  pupae  of  these  two  great  orders,  we  pass  by,  as  com- 
paratively rare  and  unimportant,  the  cases  in  which  the  pupa  is 
exposed,  and  in  which  it  is  protected  in  other  ways,  instructive  though 
these  cases  are  as  instances  of  further  pupal  evolution.  Nor  need  we 
go  into  detail  as  to  the  character  of  the  pupal  nidus,  whether  it  bo  a 

*  This  chapter  has  been  entirely  written  by  Dr.  T.  A.  Chapman,  to  whom  we 
eatress  our  warmest  thanks. 
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cavity  in  the  earth,  a  Bilken  cocoon,  a  space  in  the  timber  in  which  the 
larva  has  fed,  the  centre  of  a  gall,  or  what  not.  In  all  cases  it  is  neces- 
sary for  the  imago  to  make  its  escape  from  this  cavity,  and  it  always 
effects  this  by  biting  or  gnawing  an  opening  by  which  to  do  so. 
Having  thrown  off  the  pupal  integument,  it  remains  within  the  pupal 
nidus  until  all  its  parts  have  become  hard  and  mature,  a  process 
often  occupying  many  days.  It  then  bites  its  way  out,  being  provided 
with  suitable  jaws,  in  some  cases,  jaws  that  are  of  no  use  to  it  what- 
ever but  for  this  purpose  (CynipUiae), 

If  we  now  pass  to  the  Neuroptera  w^ith  complete  metamorphosis 
(Sialidae^  Hemerobiidaey  Panorpidae),  we  find  again,  as  always,  that 
the  helpless  pupal  state  has  to  be  passed  in  some  protected  nidus,  but 
the  escape  therefrom  of  the  imago  is  accomplished  in  quite  a  different 
manner.  It  is,  indeed,  the  imago  that  escapes  from  the  cocoon,  but  it 
does  so  clad  in  the  pupal  skin,  and,  to  break  a  way  out  it,  uses  its  own 
jaws,  but  armed  with  the  hard  chitin  of  the  pupal  jaws.  It  throws  off 
the  pupal  skin  after  emergence  from  the  cocoon,  and  has  to  undergo 
expansion  of  wings  and  hardening  of  siurface  after  that,  a  process, 
however,  that  takes  place  rapidly.  No  association  of  this  method  of 
escape  from  the  cocoon  with  that  taking  place  in  the  bees  and  beetles 
has  been  suggested,  nor  any  probable  derivation  of  one  from  the  other. 
These  Neuroptera  all  have  jaws  as  imagines,  and  it  is  by  aid  of  these 
that  they  escape  from  their  cocoons,  but  the  necessary  hardness  is 
given  by  the  pupal  jaws  that  enclose  them. 

These  families  lead  directly  to  two  others — the  Trichoptera  and 
Eriocraniids,  which  are  really  intermediate  between  the  Neuroptera 
and  Lepidoptera,  the  former  being  often  treated  as  a  family  of 
Neuroptera,  or  as  a  separate  order.  They  differ  in  pupal  characters 
from  the  Neuroptera  in  this  important  respect  that,  escaping  from  the 
cocoon  in  apparently  the  same  manner,  i.e.,  as  an  imago,  encased  in 
the  pupal  skin,  they  do  so  without  aid  of  any  jaws  of  the  imago  (the 
imago  being  without  mandibles),  but  entirely  by  aid  of  the  pupal  jaws, 
energised  in  a  manner  different  from  that  in  which  insect  jaws  are 
usually  worked. 

We  begin  here,  then,  with  the  lepidopterous  pupa  in  the  Erio- 
craniids. Unfortunately,  that  of  the  Micropterygids,  a  still  lower 
family,  is  unknown  ;  but  even  so,  though  the  Eriocraniids  are  acknow- 
ledged Lepidoptera,  it  must  be  admitted  that,  on  pupal  structure,  they 
have  almost  more  claim  to  be  Neuroptera,  and,  in  any  case,  are  closer 
to  the  Trichoptera  than  to  any  typical  forms  of  either  Neuroptera  or 
Lepidoptera. 

The  problem  of  the  bees  and  beetles  as  to  how  to  escape  from  the 
cocoon,  readily  solved  by  them  by  the  use  of  the  imaginal  jaws,  is  here 
complicated  by  the  added  condition  that  imaginal  jaws  are  not  to  exist, 
and  the  solution  is  found  in  using  the  pupal  jaws.  It  is  convenient  to 
speak  as  though  the  problem  was  set  first  and  the  solution  found  after- 
wards, in  reality,  of  course,  the  solution  (i.e,y  the  new  habit)  was  hit  upon 
first,  and  found  to  be  useful  in  opening  up  other  methods  of  existence, 
and  so  persisted  and  became  further  altered  and  developed.  The 
problem  then  of  how  to  escape  from  the  cocoon  is  solved  among 
Hymenoptera  and  Coleoptera,  by  the  mature  imago  biting  its  way  out ; 
among  the  Neuroptera  by  the  immature  imago  breaking  its  way  out, 
still  encased  in  the  pupal  skin,  but  still  using  its  own  jaws  for  the 
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purpose,  though  armed  with  the  hard  material  of  the  pupal  jaws.  In 
the  PalflBO-Lepidoptera  (Eriocraniides)  and  Trichoptera  (Phryganeides) 
the  work  is  still  done  by  the  pupal  jaws,  nor  do  the  imaginal  jaws 
work  them,  it  having  been  found  that  they  could  be  worked  by  varia- 
tions of  pressure  of  the  parts  beneath,  and  the  imaginal  jaws  became 
unnecessary. 

We  have  here,  then,  the  first  appearance  of  imagines  (with  mandi- 
bulate  larvsB)  that  did  not  require  jaws  for  this  purpose.  We  have 
already  noted  that  there  are  in  Hymenoptera,  families  {Cynipidae,  &c.) 
that  needed  their  jaws  for  no  other  purpose,  and  to  which  they  must 
be  an  unnecessary  appendage,  and,  therefore,  an  inconvenience  after- 
wards. It  is  easy,  therefore,  to  understand  that  a  large  field  for 
further  evolution  was  thus  opened.  As  a  matter  of  fact,  there  can  be 
little  doubt  that  this  opening  gave  rise  to  the  two  large  orders  of 
Diptera  and  Lepidoptera.  Up  to  this  point  the  pupa  is  always  of  soft 
and  delicate  texture,  except  as  regards  the  jaws,  and  the  imago  is  often 
able  to  walk  and  move  about  freely  whilst  still  encased  in  the  pupal 
skin.  In  the  PalflBO-Lepidoptera  the  vermicular  movements  assist  the 
escape  of  the  pupa  (imago  in  pupal  skin),  and  it  is  easy  to  understand 
that  greater  density  and  roughness  of  the  pupal  surface,  would  much 
assist  the  emergence,  and  would  be  preserved  and  increased,  if,  in  any 
case,  they  appeared.  The  Eriocraniids  have  been  left  us,  however,  as 
a  very  isolated  scrap  of  the  Palceo-Lepidoptera,  enough  to  show  us 
how  the  interv^al  between  the  Neuroptera  and  Lepidoptera  was  bridged 
over  as  regards  pupal  evolution,  but  we  know  of  no  intermediate  stages 
in  existence  till  we  come  to  the  Adelids  and  Nepticulids.  In  the 
Nepticuhds  the  pupal  skin  is  still  very  soft  and  delicate,  so  that  it 
shrivels  up  a  good  deal  when  the  imago  emerges.  Its  parts  are  very 
feebly  soldered  together  and  easily  separated,  so  that  one  sees  it  would 
hardly  be  impossible  for  the  imago  to  walk  about  clothed  in  it ;  all  the 
first  six  abdominal  segments  retain  freedom  of  movement.  It  differs 
from  the  Eriocraniid  pupa  in  the  loss  of  pupal  jaws,  in  the  gain  of 
some  soldering  together  of  parts,  and  of  roughness  of  pupal  surface  in 
the  form  of  minute  spines  covering  the  dorsal  surfaces  of  some 
abdominal  segments.  In  the  Adelids,  we  find,  more  marked  than  in 
the  Nepticulids,  another  feature  of  the  earher  pupa)  in  the  Neo-Lepid- 
optera,  Hz,,  a  prominent  spine  or  beak  on  the  pupal  head.  It  would, 
therefore,  appear  that  the  pupal  jaws  have  been  lost,  their  function 
being  efficiently  replaced  by  a  valved,  or  otherwise  easily  opening, 
cocoon,  a  beak  to  the  pupa  for  forcing  this,  and  a  roughened  surface 
to  enable  vermicular  action  to  move  the  pupa  out  of  the  cocoon. 

In  the  Adelids,  which  in  many  respects  are  the  nearest  of  the  Neo- 
to  the  Pala)o-Lepidoptera,  we  find  that  the  delicate  texture  of  the  pupal 
skin,  still  partially  prcser\'ed  in  the  Nepticulids,  has  given  place  to  a 
more  densely  chitinous  texture.  Though  the  wings,  legs,  &c.,  are  still 
soldered  together,  and  to  the  body,  in  a  rather  fiimsy  manner  (in  the 
lower  forms),  the  thorax  is  now  certainly  one  solid  mass,  and  the 
terminal  abdominal  segments  form  another,  whilst  the  chitinous  rings 
of  each  are  so  solid  that  there  is  no  difficulty  in  recognising  the  inter- 
segmental membrane,  where  this  remains  functional,  and  its  solidifica- 
tion where  segments  are  soldered  together. 

In  most  lepidopterous  pupae,  and  especially  in  the  lower  section 
(hicowpletae),  there  are,  more  or  less  obvious,  the  basal  remnants  of 
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the  jaws.  It  is  usual  to  regard  these  as  an  incomplete  disappearance 
of  the  larval  jaws,  but  there  is  good  ground  for  regarding  them  rather 
as  representing  the  pupal  jaws  of  the  Palaso-Lepidoptera.  We  may 
parallel  them  with  the  maxillary  palpi  of  some  pupaB,  where  the  larvs 
have  no  such  developed  palpi  on  the  one  hand,  and  the  imagines  have 
none  whatever  on  the  other,  but  they  persist  in  the  pupsB  by  descent 
from  pupsB  that  possessed  them,  not,  as  is  often  stated,  from  imagines 
that  had  them,  for,  assuming  the  pupa  to  be  descended  in  this  way 
from  an  imaginal  ancestor,  it  would  be  able  to  follow  the  imago  more 
closely  than  it  does  and  would  lose  the  palpi  pari-paasu  with  the 
imago.  The  tendency  to  pass  characters  from  one  stage  to  another  is 
too  strong  for  the  current  explanation  to  be  valid.  Some  hairy  larv® 
{e.g.f  Liparids)  pass  on  hairs  to  the  pupa^,  and,  because  they  are  advan- 
tageous, they  remain  ;  other  hairy  larvie  no  doubt  tend  to  pass  hairs 
to  the  pupsB,  but  not  being  advantageous  they  are  eliminated  as  rapidly 
as  transmitted.  The  pupal  maxillary  palpus  is  descended,  then,  from 
a  pupa  with  a  maxillary  palpus,  a  pupa  that  possessed  it  for  many 
ages,  no  doubt  because  the  imago  had  it,  but  which  possessed  it  as 
a  transmissible  character,  and  retained  it  as  presenting  no  serious 
inconvenience  long  after  the  imago,  under  severer  selection,  had  lost  it. 
The  pupal  mandible  is,  therefore,  more  probably  descended  from  a 
pupal  mandible  than  continued  on  from  the  larva,  though  no  doubt 
the  tendency  for  the  larva  to  transmit  a  mandible  to  the  pupa,  which 
would  by  itself  be  ineffective,  does  assist  in  preventing  natural  selec- 
tion eliminating  it,  a  task  difficult  in  itself  on  account  of  the  ancient 
lineage  of  the  structure. 

The  lower  Neo-Lepidoptera,  then,  escape  from  the  cocoon  without 
imaginal  jaws  and  without  pupal  jaws,  but  do  so  by  aid  of  the  effete 
pupal  skin,  by  means  of  which  a  way,  usually  prepared  in  some  manner, 
is  broken  out  of  the  cocoon  by  a  beak,  or  wedge-shaped  end  to  the 
pupa,  and  the  necessary  force  exerted  by  rough  or  spined  surfaces  on 
the  abdominal  segments.  This  (physiological)  character  forms  the  best 
general  definition  of  a  pupa  of  the  Lepidoptera-Incomplette.  There 
are  many  subsidiary  characters,  structural  and  other,  usually  associated 
with  it,  but  at  times  wanting,  whilst  as  rare  and  interesting  excep- 
tions, the  definition  would  include  such  obviously  obtect  pupsB  as  that 
of  Endromis  versicolor. 

The  most  universal  character  of  the  pupa-incompleta  is,  that  the 
free  segments  of  the  abdomen,  i.<?.,  those  that  are  free  to  move  on  their 
fellows  on  either  side  of  them,  are  always  one  more  in  the  male  than 
in  the  female  pupa.  The  7th  abdominal  segment  always  forms  part 
of  the  terminal  solid  mass  in  the  female,  but  is  free  in  the  male.  The 
total  number  of  free  segments  varies  from  seven  in  a  Nepticulid  or 
Cochlidid  male  pupa,  to  two  in  a  female  Gracilariid  pupa.  A  very  large 
proportion  of  the  pupte-incomplet^e  have  the  Srd,  4th,  and  5th  seg- 
ments free,  so  that  we  may  suppose  this  to  have  proved  the  most 
advantageous  number  for  the  purpose  of  forcing  the  pupa  out  of  the 
cocoon.  In  those  instances  in  which  only  4  and  5  are  free,  practically 
only  the  Gracilariids,  some  special  circumstance  must  have  dominated 
the  position.  Since  the  large  number  of  free  segments  characterise 
families  usually  accepted  as  lower,  there  can  be  no  doubt  that  the  loss 
of  the  abdominals  1,  2,  and  8,  as  free  segments  was  a  useful 
advance,  and   that  a    segment    once   becoming   fixed   never  after- 
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wards  became  free.  It  does  not  follow,  however,  that  a  family  with 
three  free  segments  is  higher  than  one  with  four,  as  they  may  be 
evolved  in  different  stirpes ;  all  that  is  certain  is  that  the  one  with 
four  free  segments  is  not  derived  from  the  one  with  three ;  the  latter 
being  the  higher,  qua  pupa,  proves  that  if  one  is  derived  from  the 
other,  it  is  the  derivative,  but  it  is  not  proved  that  there  is  any 
derivation  at  all. 

It  is  an  almost  universal  rule  that  the  pupa-incompleta  does  not 
completely  emerge  from  the  cocoon,  but  is  retained,  as  it  were,  half- 
emerged,  usually  by  the  elasticity  of  the  cocoon  seizing  the  softer 
abdominal  segments  and  by  other  devices ;  assisted  always,  no  doubt,  by 
the  imago,  finding  the  thorax  and  appendages  free  of  the  cocoon,  at 
once  directing  its  efforts  to  quitting  the  pupa-case,  and  not  to  further 
extrusion  of  the  pupa  from  the  cocoon.  One  of  the  means  of  checking 
the  pupa  at  the  right  degree  of  emergence  is  a  cremastral  cable  extend- 
ing from  the  bottom  of  the  cocoon  to  the  cremastral  hook  of  the  pupa, 
and  sufficiently  loose  to  tighten  at  the  right  point.  This  is  met  with 
in  some  Tortricids.  It  is  of  course  important  that  the  pupa-case 
should  be  retained  by  the  cocoon,  or  the  moth  would  have  difficulty  in 
getting  rid  of  it.  A  pupa  deprived  of  its  cocoon  often  produces  a 
cripple  for  this  reason.  The  cremastral  cable  is  interesting  as  suggest- 
ing one  possible  way  by  which  the  next  great  advance  in  pupal  evolution 
took  place.  This  is  the  step  from  the  pupa-incompleta  to  the  pupa- 
obtecta. 

The  pupa-obtecta  remains  in  the  cocoon,  the  imago  alone  emerges. 
It  has  solved  the  problem  that  we  may  picture  as  having  been  set  before 
it  from  the  first,  of  how  to  emerge  from  the  cocoon  without  imaginal 
jaws.  Unlike  the  Coleoptera  and  the  Hymenoptera,  it  leaves  the 
cocoon  at  the  same  time  as  it  casts  the  pupal  skin,  and  performs  its 
expansion  of  wings,  hardening  of  cuticle,  etc.,  outside ;  but,  in  respect 
of  leaving  the  pupa-skin  in  the  cocoon,  it  has  got  back  to  their  more 
primitive  type. 

The  obtect  stage  was  probably  reached  by  several  different  lines  of 
advance  from  the  pupae-incomplette,  and  we  may  suppose  it  to  have 
begun  in  some  measure  accidentally,  the  imago  coming  out  of  the  pupa 
before  emerging  from  the  cocoon,  possibly  by  the  cremastral  cable  having 
been  too  short,  or  from  some  other  accident,  the  cocoon  being 
sufficiently  loose  or  valvular  to  allow  of  the  moth  escaping.  We  have, 
in  Epermenia,  preserved  a  transition  stage.  In  this  genus,  the  free 
7th  abdominal  segment  in  the  male  pupa  makes  it  belong  to  the 
Incompletae,  its  non-emergence  from  the  cocoon  shows  that  it  has 
acquired  the  habit  of  the  Ohtectae. 

It  is  clear  that  the  obtect  habit  might  arise  at  any  time  from  the 
;  pupa-incompleta  after  it  had  made  some  progress.  Three  conditions 
were  necessary  :  (1)  A  cocoon  flimsy  or  valvular  enough  for  the 
moth  to  break  through.  (2)  A  pupal  head  and  thorax  sufficiently 
rigid  to  be  held  back  by  the  opening  in  the  cocoon  (or  a  cremastral 
cable).  (8)  A  pupal  skin  altogether  rigid  enough  to  form  a  base  from 
which  the  moth  could  force  its  way  out. 

Once  established,  the  obtect  habit  so  enforced  this  last  condition 
that,  with  hardly  an  exception,  the  obtect  pupa  has  only  two  free 
segments,  and,  in  this  respect,  is  identical  in  both  sexes.  Too  large  a 
number  of  free  segments  would  obviously  make  the  pupa-case  insuffi- 
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ciently  rigid  to  transmit  to  tho  base  of  the  cocoon  the  thrust  necessary 
to  open  it,  whilst  too  few  would  not  give  a  good  ladder  for  the 
abdominal  segments  to  climb  by  their  vermicular  action. 

It  is  almost  universal  that  the  pupa-skin  is  used  as  a  ladder  in  this 
way,  still,  there  are  exceptions.  In  the  Cerurids,  for  instance,  the 
cocoon  closely  embraces  the  pupa,  and  the  necessary  thrust  is  taken  by 
the  moth  from  the  base  of  the  cocoon  ;  in  some  Noctuids  the  pupa- 
case  collapses  and  the  moth  makes  its  escape  by  the  vigorous  action  of 
the  hind  legs.  These,  and  other  instances,  are,  however,  all  secondary 
derivatives  of  further  evolution.  Similarly,  the  two  other  conditions 
suggested  as  necessary  to  the  establishment  of  the  obtect  pupa  are  not 
found  to  be  essential  on  further  evolution.  The  cocoon,  again,  may 
become  dense,  and  have  to  be  softened  by  special  fluids,  or  cut  by 
special  appliances. 

Amongst  the  pupaB-obtectoB  there  is  here  and  there  a  tendency 
shown  to  further  solidification,  but  this  always  affects  both  the  5th 
and  6th  segments  equally,  and  in  certain  Arctiids  we  have  actually,  or 
very  nearly,  a  solid  pupa,  as  in  Sfulonnma, 

In  one  instance,  that  of  the  Xnlidacy  wo  find  a  pupa  with  only  one 
free  segment.  In  this  pupa,  there  are  arrangements  of  the  appendages 
that  prove  that  it  is  not  derived  from  any  ordinary  obtect  pupa  ;  the 
e^f^  also  proves  that  this  family  is  not  related,  not  only  to  any  families 
with  which  it  is  usually  associated,  but  even,  at  all  directly,  to  any 
Macro-lcpidopterous  family. 

Amongst  the  Micro-Lepidoptera  many  families  have  obtect  pupae, 
and  a  few  have  completely  solid  pup^r.  In  some  cases,  as  in  some 
species  at  present  accepted  as  Gelechiids,  this  stage  may  have  been 
reached  from  an  obtect  form,  but,  in  others,  it  seems  likely  that  the 
solid  form  has  been  attained  more  directly,  and,  as  it  were,  by  a  short 
cut.  This  seems  likely  to  be  the  case  in  the  fjijonrtiidae  {Cemiontoma^ 
(fee).  Whether  others,  such  as  Knicoatomay  lledellia,  <fcc.,  will  prove  to 
be  more  nearly  related  to  each  other,  and  to  the  Gelechiids  referred  to, 
remains  to  be  seen.  Other  (ielechiids  may,  or  may  not,  be  really 
related  to  these,  but  they  present  a  restriction  of  movement  that  may 
be  a  step  towards  fixation.  In  these,  only  antero-posterior  movement 
is  permitted.  Those  (relechiids  are  clearly  close  to  the  Dopressariids 
that  are  similarly  limited. 

So  far,  we  have  treated  pupm  as  if  they  always  had  a  cocoon  of 
some  sort.  Tliis  is  almost  correct  with  regard  to  the  Lepidoptera- 
Phalffina?,  but  the  butterflies  fonu  so  large  a  class  that  they  are  more 
than  an  exception.  Originating  from  some  incomplete  pupal  form, 
they  must,  directly  on  reaching  the  obtect  condition  (in  the  Hespe- 
riids),  have  abandoned  cocoons  and  started  on  a  fresh  course  of 
evolution  thus  opened  up  to  tliem.  They  were  no  longer  affected  by 
the  question  of  how  to  escape  from  a  cocoon,  and  thus  had  no  need  to 
preserve  two  free  segments,  and  so,  on  difl'erent  occasions,  in  each 
family,  and  possibly  for  different  reasons,  these  were  successively  lost, 
and  thus  we  find,  in  the  higher  members  of  each  family,  that  the  pupa 
is  solid  and  without  movement.  Our  knowledge  of  butterfly  pupie  is 
sufficiently  full  to  enable  one  to  be  sure  that  the  solid  pupie  of  lUtrnas- 
«its,  of  Anthoran's,  of  several  Lvcienids,  of  Danaids,  and  of  some 
Satyrids,  are  all  of  independent  origin,  and  it  is  not  improbable  that 
five  is  by  no  means  the  full  number  of  such  separate  origins  of  solid 
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butterfly  pupae,  and  that,  in  each  family,  the  loss  of  movement 
occurred  in  frequent  separate  instances.  There  are  no  facts  to  suggest 
that  movement  was  ever  regained  when  lost,  and  as  such  an  occurrence 
would  be  contrary  to  the  ordinary  course  of  evolution,  it  is  tolerably 
certain  that  it  never  took  place.  The  great  dominating  influence  in 
the  butterfly  pupa  was  unquestionably  protection  against  enemies  by 
assimilation  in  form  and  coloration  to  its  surroundings,  so  as  to  escape 
observation. 

It  is  curious  that  in  two  of  the  examples  of  the  loss  of  cocoon  in 
the  Lepidoptera-PhalflBnaB — Elachistids  and  the  Ephyras  (Zonosoma) — 
the  pupa  should  be  disposed  much  in  the  same  way  as  in  typical  butter- 
fly pupae,  and  in  Zonosoma  the  pupa  itself  should  have  many  points  of 
resemblance  to  a  Papilio  pupa  ;  yet  it  is  quite  certain  that,  its  spines 
and  ridges,  the  girth,  and  the  cremastral  pad,  have  all  developed  in 
Zonosowa  from  a  pupa  that  had  no  trace  of  any  butterfly  affinity,  and, 
in  fact,  had  no  such  affinity.  The  pupal  suspension  in  Zmimoma  is 
probably  reached  from  some  slight  cocoon  structure  as  in  Ennomos^ 
just  as  the  slight  cocoon  of  some  Hesperiids  leads  to  the  butterfly 
suspension  in  others. 

The  pupa  of  Hejnalus  clearly  does  not  belong  to  the  Palaeo- 
Lepidoptera.  It  is  a  somewhat  advanced  fonn  of  pupa-incompleta, 
and  has  acquired  many  characters  that  bring  it  very  close  to  Cossus. 
It  has  sundry  characters  that  shew  it  to  bo  a  terminal  form, 
and  that  Cossus  is  not  directly  derived  from  it,  however  close  a  common 
ancestor  they  may  have  had.  The  most  important  of  these  is  the 
entirely  exceptional  one  amongst  the  pupae-incompletaB  of  having  the 
7th  segment  fixed  in  the  male.  The  great  vertical  flange  in  this 
segment,  for  use  as  an  implement  of  progression,  is  no  doubt 
associated  with  this  fixity  of  the  segment,  and  is  an  equally  unusual 
character.  As  a  pupa,  it  is  as  advanced  as  that  of  Psyche  or  Anthrocera^ 
and  much  more  so  than  that  of  Cochliditm  or  Nepticxda^  and,  whatever 
primitive  characters  it  may  have  retained  in  the  imaginal  state 
(chiefly  neurational),  it  is  as  far  removed  from  Knocrania  as  many 
other  Neo-Lepidopterous  families. 

The  progress  of  pupal  evolution  throughout  the  Lepidoptera,  then, 
has  always  been  in  the  direction  of  greater  soldering  together  of  parts, 
and  of  greater  solidity  of  the  enveloping  surfaces  ;  so  that  at  one  end 
we  have  the  P^riocraniids  with  all  parts  movable  and  separable  and  a 
very  flexible  delicate  surface,  on  the  other  we  have  the  hard  solid  case 
of  Spilosoma,  in  which  no  separation  of  parts  can  be  effected,  none  are 
movable,  and  only  surface  lines  evident,  the  points  where  such 
separation  and  mobility  once  occurred.  A  description  of  the  inter- 
mediate stages  and  of  the  many  variations  in  the  parts  that  may  bo 
detected  in  the  lower  pupa*,  and  are  lost  in  the  higher,  would  bo 
lengthy ;  but  it  may  he  noted  that  there  is  an  oval  head-plate  existing 
in  nearly  all  the  lower  forms  and  persisting  in  some  of  the  higher, 
that  it  carries,  on  the  dehiscence  of  the  pupa,  in  the  lower  forms,  the 
eye-covers  that  remain  atttiched  to  it  by  achitinous  sheet  passing  under 
the  antenna.  In  the  higher  forms,  this  connection  l)ecomes  too 
flimsy  and  evanescent  to  pei-form  any  such  function  ;  all  others 
beneath  the  surface  equally  become  mere  films  in  the  higher  pupte,  so 
that,  in  dehiscence,  the  separation  of  organs  is  quite  irregular,  and  the 
leg-  and  antenna-cases  may  even  be  irregularly  fractured. 
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A  typical  pnpa-obtccta  may  be  found  in  most  Noctoids,  e.g.,  Xylop- 
hana  monofilypha.  It  is  smooth  and  polished  from  end  to  end,  has  no 
spines  or  roughness,  except  the  anal  spines  forming  the  cremaster  (not 
a  good  name  here,  as  they  hold  in  no  silk),  and  corresponding  to  the 
suranal  plate  of  the  larva,  and  some  pitting  on  the  anterior  margin 
of  the  4th,  5th,  6th,  and  7th  abdominal  segments.  The  anterior 
portion  of  the  pupa  is  a  solid  mass  down  to  the  4th  abdominal 
segment  inclusive,  and  on  this  are  seen  marked  out  the  eyes,  proboscis 
(maxillse),  two  pairs  of  legs,  antennae,  and  wings,  whilst  a  portion  of 
the  labial  palpi  is  seen  between  the  two  portions  of  the  proboscis,  and 
between  them  and  the  first  legs  a  jwrtion  of  the  first  femur,  but  these 
are  smoothed  down  to  one  cylindrical  surface  including  them  all.  It 
is  quite  hopeless  to  attempt  to  separate  these  parts,  and  when  the 
moth  emerges  we  have  difiiculty  in  finding  the  delicate  membranes 
within  that  represents  the  pupal  skin  (two  layers)  of  these  parts  (legs, 
wings,  &c.)  where  they  lay  against  each  other.  Dorsally,  all  the 
segments  are  represented  except  the  head ;  the  5th  and  6th  abdominal 
segments  are  free  ;  the  7th-10th  are  fused  in  one  mass  ;  there  is  no 
dorsal  head-plate,  no  maxillary  palpus,  &c.  The  **  waist,'*  a  narrowing 
of  the  8rd  thoracic  and  the  1st  and  2nd  abdominal  segments,  is  not 
noted  till  looked  for,  and  is  very  slight. 

It  is  characteristic  of  the  pupae-obtectaB  to  have  a  great  general 
resemblance  to  each  other,  even  when,  almost  certainly,  they  belong 
to  families  derived  from  diflferent  sources.  The  Geometrids  are  not 
related  to  the  Noctuids,  yet  it  would  be  difficult,  in  many  cases,  to 
point  out  in  a  Geometrid,  any  definite  character  that  distinguishes  it 
from  a  Noctuid,  pupa.  The  Deltoid  pupa  has  a  very  Geometrid  aspect. 
The  Geometrid,  pupaj  differ,  as  a  whole,  in  being  less  uniform  than 
those  of  the  Noctuids,  t.c,  there  is  a  considerable  range  from  lower  to 
higher  forms  within  the  family.  Some  few  Geometrids  possess  piipaa 
with  a  fairly  developed  dorsal  head-piece,  tending  to  carry  the  eye- 
pieces, a  feature  not  observed  in  any  other  pupaj-obtectae,  except  that 
of  the  Hesperiids.  The  mass  of  them,  however,  are  very  close  to  the 
Noctuids  in  appearance,  as  already  stated.  They  arc  usually  more 
.  slender,  and  taper  more  generally  and  regularly  to  the  anal  extremity, 
but  there  arc  many  exceptions.  This  wide  difference  of  pupal  structure 
is  hardly  met  with  in  any  other  family.  It  is  paralleled  by  the  similar 
variation  in  the  Geometrid  eggs.  The  flat  o,^^  that  characterises  the 
family  gives  place  in  a  few  Acidaliids  and  others  to  an  upright  ^gg, 
ribbed  like  that  of  a  Noctuid  or  Pierid.  This  uniformity  of  the  pup»- 
obtectfE  seems  to  l>e  referable  to  the  fact  that  it  represents  the  most 
desirable  structure  to  meet  the  requirements  of  emergence  of  the  imago 
leaving  the  pupa  case  behind. 

Amongst  the  pupsB-obtectte,  besides  those  that  have  already  been 
referred  to,  the  Cymatophorids,  the  Laaiocampids,  and  some  Notodonts, 
carry  a  dorsal  head-piece.  Amongst  our  Ikitish  Cymatoi)horids,  the 
form  of  this  dorsal  head-piece  is  cliaracteristic  in  each  species,  and 
would  serve  for  its  identification.  There  is  usually  little  difficulty  in 
distinguishing  a  Notodont  from  a  Lasiocampid  pupa.  The  Notodont 
has  not  always  the  head -piece,  the  Lasiocampid  has.  The  Lasiocampid 
usually  has  a  dull  surface,  and  any  cremaster  consists  usually  of 
numerous  hairs  like  a  brush ;  whilst  the  Notodont  pupa  is  usually 
polished  and  smooth,  and  the  cremaster  is  usually  of  a  solid,  spinous 
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character.  Still,  it  seems  impossible  to  frame  any  general  description 
of  each,  that  might  not  make,  say,  Centra  vijiula — a  Lasiocampid,  and 
Knoff aster  lanestrh — a  Notodont. 

The  character  presented  by  the  pupa-incompleta  of  always  emerging 
from  the  cocoon  has  very  few  exceptions.  Some  Nepticulids  are 
recorded  as  not  emerging  from  the  cocoon,  even  in  species  that  usually 
do  so.  The  female  pupa  of  the  Psychidae  does  not  do  so,  but  this 
concurs  with  the  circumstance  that  the  moth  herself  does  not  do  so, 
except  as  the  last  act  of  her  existence. 

The  Pterophorids  are  very  exceptional.  They  rarely  have  a  cocoon 
to  emerge  from,  and  attach  themselves  by  crcmastral  hooks  to  a  silken 
pad  that  is  paralleled  in  a  Tineid  family  with  obtect  pupae,  viz,,  that 
consisting  of  Hypcrcallia,  Avchifiia,  and  their  allies.  They  have  pre- 
served three  free  segments,  either  because  they  have  never  had  occasion 
to  make  it  desirable  to  lose  them  (as  has  happened  with  so  many 
butterflies),  but  more  probably  because  it  enables  them  to  make  that 
remarkable  somersault  movement  backwards,  a  movement  no  doubt 
useful  in  repelhng  or  frightening  enemies.  They,  as  well  as  the 
Hypercallias,  have  cremastral  hooks  on  the  8th  abdominal  segment, 
as  well  as  on  the  usual  10th,  giving  an  extended  and  solid  hold  of  the 
silken  pad,  and  aftbrding  a  special  means  of  meeting  the  difficulties  of 
the  pupal  moult.  The  pupro  of  Affdistis  are  typically  Pterophorid  in 
the  head  sculpturing,  in  the  free  segmentation,  in  the  method  of  attach- 
ment, and  in  dehiscence  (dorsal  head-piece  carrying  eyes,  &c.)  they 
differ  in  being  smooth  and  very  elongated.  The  pupae  of  the  Ptero- 
phoriy  on  the  other  hand,  appear  always  to  be  short,  very  broad  and 
blunt  forward,  and  usually  to  be  rough.  There  is  a  strong  tendency 
to  a  longitudinal  subdorsal  ridge  in  the  line  of  the  trapezoidal 
tubercles,  and  this  carries  either  bundles  of  hairs  or  great  horns  of 
pupal  tissue.  The  former  being  more  common  in  those  species  with 
hairy  larvae,  the  disposition  of  hairs  on  the  larvae  and  pupae  being 
much  alike  ;  the  horned  pupae  are  more  common  in  those  species  whose 
larvae  have  simple  tubercles. 

The  Anthrocerid  pupa  illustrates  a  question  that  may  be  difficult, 
perhaps,  to  answer  as  regards  the  pupa-obtecta,  viz,,  how  far  is  the 
delicacy  of  the  welded  portions  of  the  pupal  covering  a  persistence  of 
the  delicacy  of  the  whole  covering  of  the  primary  pupa  {Kriocrania), 
and  how  far  is  it  acquired  ?  In  Anthmcera  (we  may  take  A,  Jilipen- 
dnlae  as  fairly  typical  of  the  family),  the  1st  abdominal  segment  is 
fixed  slightly  to  the  wings,  but  all  the  others  are  certainly  free,  yet, 
where  covered  by  the  wings  (though  not  adherent  to  them),  not  only 
the  1st,  but  the  2nd,  8rd,  4th  (and  even  a  scrap  of  the  5th)  abdominal 
segments  have  a  very  delicate  colourless  covering.  It  also  illustrates 
how,  in  the  lower  forms,  it  is  difficult  to  define  what  segments  are 
**  free."  In  a  Noctuid  pupa,  the  5th  and  Gth  alKlominal  segments  are 
free — there  is  no  doubt  about  it — the  three  incisions  involved  admit  of 
abundant  movement  in  all  directions.  Nowhere  else  is  there  any 
trace  or  suspicion  of  movement.  In  Aut/nocrra,  the  4th,  5th, Gth  (and  7th 
in  <y  )  are  unquestionably  movable,  the  3rd  is  slightly  fused  to  the  2nd 
laterally,  but  dorsally  and  ventrally  motion  is  provided  for,  and  may 
be  seen  in  a  hving  pupa  ;  the  2nd  is  not  even  quite  solid  with  the  Ist, 
and  some  movement  occurs  here.  The  pupal  skin,  generally,  of  the 
abdominal  segments,   though   black  and   solid -looking,  is   thin  and  ^ 
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flexible,  and  maintains  its  form  largely  by  being  filled  with  the  living 
contents.  It  has,  therefore,  in  these  respects,  advanced  little  from  the 
primitive  form,  which  it  also  exhibits  in  the  way  in  which  the  wing- 
cases,  the  leg-cases,  and  the  antenna-coverings  separate  from  each 
other  and  curl  up  individually  after  the  moth  emerges.  It  is  chiefly 
in  secondary  matters  that  it  shows  any  advance.  The  eye-covers 
remain  with  the  face-piece  on  dehiscence,  there  are  no  (or  a  mere) 
trace  of  maxillary  palpi,  the  rows  of  dorsal  hooks  are  well-developed. 
It  presents  another  interesting  feature,  of  which  the  explanation  ofiiered 
may  not  be  correct,  but  it  is  one  that  in  any  case  invites  study.  In 
front  of  the  hooks  is  a  piece  of  delicate  membrane,  between  them  and 
the  narrow  line  forming  the  anterior  border  of  the  segment.  This  is 
collapsible,  though  it  does  not  curl  over  like  the  intersegmental  mem- 
brane. In  the  well-developed  pupa-incompleta,  that  is  fully  evolved 
as  regards  hooks,  there  is  a  row  at  the  anterior,  and  another  at  the 
posterior,  border  of  the  segment.  Our  British  species  of  Tuclteria  show 
how,  within  the  limits  of  a  single  genus,  the  important  stages  of  the 
development  of  this  final  result  may  be  presented.  In  one  (T.  marg- 
ined\  we  have  the  ordinary  chitinous  points  developed  into  small  spines 
uniformly  over  the  segment ;  in  another  (T,  aiujmticolella)  we  see 
these  segregating  into  a  central  patch  of  spines  behind  the  trapezoidal 
tubercles;  in  a  third  (T,  complamlla)  they  are  massing  towards  the 
anterior  margin  of  the  segment ;  whilst  in  a  fourth  (T.  dodonaea)  they 
are  beginning  to  form  a  posterior  row  of  spines.  It  is  rare,  however,  to 
find  such  an  illustration  as  this,  and  there  is  usually  considerable 
uniformity  within  the  same  genus,  or  even  family.  The  lower  the 
stage  of  development,  however,  the  greater  variety  there  usually  is. 
In  Anthr(jcera,  there  is  no  great  variation,  the  previous  stage  must  be 
looked  for  in  some  other  family.  We  find  it,  probably,  in  Nepticnla 
(not  that  I  suggest  Xeptinila  as  an  ancestor  of  Antlwocera,  but  that  the 
ancestor  oi  AnUmKera  probably  resembled AV;>tu-?</a  in  this  particular). 
Nepticula  has  a  patch  of  spines  in  the  centre,  or  towards  the  anterior 
margin  of  the  segment.  I  suggest  that,  in  Antlmycera,  this  became  an 
anterior  row  by  the  failure  of  the  anterior  portion  of  the  segmental 
chitin,  now  represented  by  the  delicate  membrane  alluded  to.  It  is  not, 
then,  a  truly  anterior  row  of  hooks  as  in  Tortrijc  or  Tineas  but  a  central 
row  attaining  an  anterior  position  by  means  of  this  special  device. 

The  PsYCHmEs  present  an  assemblage  of  characters  that  bind  them 
together  as  one  superfamily,  yet  with  variations  that  show  certain 
lower  groups  to  be  very  close  to  the  Adelids,  whilst  the  higher  ones 
have  made  some  approaches  to  Obtect  structure  in  various  subsidiary 
characters.  They  are  all  characterised  by  having  the  first  two  abdo- 
minal segments  fixed,  the  drd  free  dorsally,  the  4th,  5th,  6th,  and  7th 
in  the  male  free.  The  lower  families  have  a  pair  of  dorsal  hooks  on 
the  10th  abdominal  segment;  the  higher  have  similar  hooks,  but 
ventrally,  and  also  a  set  of  dorsal  hooks  reversed  and  on  the  interseg- 
mental membrane  of  certain  abdominal  segments.  These  posterior 
hooks,  on  the  intersegmental  membrane,  are  directed  forwards  when 
the  membrane  is  extended,  and  are,  therefore,  useful  for  backward 
movement  of  the  pupa,  but  can  be  thrown  out  of  action  by  the  infold- 
ing of  the  membrane,  when  they  disappear.  To  do  this  without  injury 
to  the  opposite  surface  they  lie  very  flat.  The  very  long  needles  they 
form  on  a  large  pupa,  lying  closely  appressed  to  the  surface,  are  very 
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characteristic  and  noticeable,  but  they  are  essentially  identical  in  small 
species  such  as  Fuiuea,  except  in  the  Luffias,  where  they  are  very 
obvious  but  not  so  fully  developed  as  in  Pai/che,  I  do  not  know  any 
other  family  that  has  the  hooks  otherwise  than  on  the  solid  plate  of  the 
segment.  It  is  no  doubt  the  case,  however,  that  there  is  no  funda- 
mental difference  between  the  solid  and  the  flexible  (intersegmental) 
portion  of  the  segment,  and  that  the  segment  may  be  divided  between 
these  in  different  proportions,  and  so  it  may  be  that  the  position  of 
this  row  of  hooks  in  Psychids  corresponds  to  that  of  the  fixed 
posterior  row  in  the  Tortricids,  &c.  It  seems  to  be  certain,  however, 
that  these  hooks  have  developed  within  the  superfamily  and  meet  a 
special  requirement.  The  pupas  of  the  lower  Psychids  cannot  be 
absolutely  differentiated  by  description  from  some  Adelids.  They 
have  dorsal  spines  on  abdominal  segments  3-8,  arranged  as  a  patch  four 
or  five  deep.  They  have  the  dorso-anal  hooks  on  the  10th  abdominal 
segment,  and  they  have  very  short  maxillie  of  length  equal  to  that  of  the 
labial  palpi  and  so  placed  outside  these  as  to  fully  expose  them.  The 
lower  Psychids  differ  from  Tineids  in  having  the  dorsal  spines  arranged 
as  a  patch  instead  of  a  row,  and,  in  this,  they  agree  with  sundry 
Adelids,  Tischeria,  and  a  few  others.  These  differ  only  in  having 
the  2nd  abdominal  segment  nearly  free  instead  of  the  8rd,  as  in 
Psychids.  The  higher  Adelids,  such  as  Lampronia  nihidla^  have  the 
dorsal  spines  in  one  straight  row  or  nearly  so  as  in  Tineids.  We  have 
then  to  fall  back  on  fonns  as  low  as  Incnrvaria  {muscalella)  to  find  any- 
thing from  which  the  Psychids  can  be  derived.  /.  mmcalellay  except 
for  the  well-developed  maxillary  palpus  and  the  slightly  greater 
freedom  of  the  anterior  abdominal  segments,  might  be  an  early 
Solenobiid,  at  least,  the  2  might  be,  as  its  pupa  has  the  dorso-anal 
spines  exactly  as  in  Solctwhia.  The  3"  also  has  dorsal  spines,  but  has 
others  a3  well.  These  anal  spines  are  very  various  in  these  different 
early  families,  <'.//.,  L.  ruhidla  has  the  dorsal  spines  on  the  10th 
abdominal  in  the  male,  but  they  arc  wanting  in  the  $  , which  has  a  pair  on 
the  dorsum  of  the  8th  abdominal.  Scanlia  hdetl  has  a  ventral  pair,  very 
similar  to  those  of  the  higher  Psychids,  and  Miinnecoccla  ocJtrareeUa  has  a 
complete  coronet  of  them.  TiscJwria  and  some  others  have  them 
lateral,  but  directed  a  little  dorsally,  very  rounded  in  T,  tlodnuaeay  very 
sharp  in  T,  awfmticnleUa.  As  Invurvaria  mnacaliila  is  about  the  lowest 
of  the  Aculeate-Lepidoptera  above  the  Eriocraniids,  and  presents  the 
only  pupa  not  distinctly  in  advance  of  Psychids  (lower  in  some  respects) , 
the  Psychids  clearly  can  have  no  very  close  relatives  except  any  that  may 
be  derived  from  themselves,  and  there  do  not  appear  to  be  any  such 
derivatives  that  are  not  fairly  within  the  family  itself.  Tineas 
Tischena,  and  perhaps  a  few  others,  such  as  Pfti/choideSf  deserving 
separate  rank,  originated  at  about  the  same  point.  In  the  higher 
Psychids  there  are  some  few  subsidiary  characters  of  an  almost  obtect 
nature.  The  passage  from  the  lower  to  the  higher  Psychids  is  bridged 
over  by  the  family  containing  Bacotia  Hvpium  and  LiiJ/ia  lapui dl a yVfhich 
have,  in  the  male  pup®  only,  the  posterior  hooks  of  the  lower  Psychids, 
the  female  pupae  being  without  them  ;  the  males  also  have  the  dorsal 
spines  placed  into  an  alignment  of  one  row,  and  the  posterior  interseg- 
mental hooks  are  in  process  of  development,  being  small  conical  points 
on  one  row  of  the  minute  plates  that  form  the  tessellated  structure  of 
the  soft  intersegmental  membrane. 
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The  Tortricids  may  be  taken  as  presenting  very  typical  pupae- 
incompletae.  Throughout  the  whole  superfainily  there  is  very  great 
uniformity  of  character.  The  first  three  segments  of  the  abdomen  are 
fixed  and  attached  to  the  wings,  but  not  so  firmly  but  that,  on 
dehiscence,  the  incision  anterior  to  the  third  abdominal  opens  dorsally 
more  or  less.  Two  rows  of  hooks  extend  across  the  dorsum,  an 
anterior  and  posterior  on  the  2nd  and  following  abdominal  seg- 
ments, but  so  close  together  that,  in  a  dehisced  pupa,  the  space 
between  them  may  not  exceed  one-fourth  the  width  of  the  segment. 
On  the  8th  and  9th  abdominal  segments  they  are  reduced  to  one  row 
(the  anterior),  and  on  the  10th  there  is  usually  a  cremaster  with 
hooked  hairs  or  bristles.  The  spines,  even  when  nearly  obsolete,  are 
always  represented  by  a  transverse  ridge.  The  maxillie  are  separated 
widely  enough  basally  to  show  nearly  all  the  labial  palpi,  and  a 
maxillary  palpus  is  sometimes  actually  or  very  nearly  wanting.  A 
dehisced  Tortricid  pupa  is  a  most  beautiful  and  instructive  object,  but 
difficult  to  handle  by  way  of  description.  The  whole  pupa  is  arched 
by  the  extension  of  all  the  abdominal  incisions,  even  that  between  the 
1st  and  2nd  abdominals  being  often  opened  a  little.  The  dorsal  slit 
extends  through  the  whole  thorax.  The  head  and  antennsB  are  lifted 
forwards,  the  antennas  quitting  their  groove  between  the  wings  and 
legs.  The  first  two  legs,  including  the  1st  femur,  form  the  two  pieces 
between  this  and  the  wings.  At  the  front  of  the  prothorax,  which 
opens  a  little  from  the  mesothorax,  is  a  small  plate,  the  dorsal  head- 
piece. Forwards  from  this,  and  connected  with  it  by  a  film  that 
passes  under  the  antenna,  is  the  eye-cover.  These  parts  are  all  sus- 
tained in  their  places  by  the  pupal  skin  of  the  covered  parts.  From 
under  the  face-piece  a  film  extends  backwards,  formed  of  the  front 
covering  of  the  thoracic,  and  first  three  abdominal,  segments,  and,  from 
each  side  of  this,  the  coverings  of  the  trochanters,  femora,  &c.,  form 
supports  for,  and  connections  with,  the  leg-pieces. 

The  distinction  between  the  Sesiid  and  Tortricid  pupae  is  very  narrow. 
The  Sesiid  is  very  close  to,  if  really  distinguishable  from,  that  of  a 
true  Tinea.  The  Sesiid  pupa  has  always  anal  spines  arranged  more  or 
less  as  a  circle  or  coronet,  never  a  true  cremaster  ;  the  Tortricid  pupa, 
when  without  a  cremaster,  is  here  indistinguishable.  In  the  Sesiid  pupa, 
the  wing-cases  project  beyond  the  8rd  abdominal,  which  is  never  the 
case  in  the  Tortricid  pupa,  though  it  is  very  probable  that  there  will  be 
found  to  be  exceptions  here,  as  possibly  in  another  of  these  characters, 
which  all  mark  Senia  as  a  less  generalised  form  than  ToHrix.  This  is 
in  the  dehiscence,  the  Tortricid  pupa  retaining  the  three  leg-covers  of 
each  side  (1st  femur,  1st  leg,  2nd  leg)  in  one  piece,  whilst  in  the 
Tineid  and  Sesiid  pupse  they  distinctly  separate.  The  maxillary 
palpus  is  well  developed  in  Sesia, 

The  pupa  of  Zenzera  has  a  somewhat  intermediate  position,  the 
femoral  piece  separates,  but  not  the  two  legs  ;  there  is  no  cremaster,  but 
a  provision  of  ventral  spines ;  the  wings  separate  from  the  abdominal 
segments  on  dehiscence,  but  are  previously  loosely  attached  to  the  1st 
and  2nd  abdominals,  and  extend  to  the  end  of  the  8rd.  It  agrees 
with  the  Sesiid  rather  than  the  Tortricid  pupa  in  the  full  development 
of  the  maxillary  palpus.  This  is  not,  however,  distinctive,  since  many 
Tortricid  pupee  have  well -developed  maxillary  palpi,  such,  for  instance, 
as  Semasia  woeberanaf  which  has,  however,  the  femur  attached  to  the  legs 
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and  a  true  cremaster.  The  Cossid  pupa,  in  all  these  respects,  is  truly 
a  Zeuzerid  rather  than  a  Tortricid,  it  is,  in  fact,  a  very  slightly 
generalised  Tortricid.  The  pupa  of  Itetinia  differs  from  that  of  Cossus 
in  the  femur  being  fixed  to  the  legs  on  dehiscence,  in  having  a  smaller 
maxillary  palpus,  and  in  having  a  cremaster,  which  is,  however, 
nothing  more  than  the  ordinary  hairs  of  the  last  segments,  hooked  at 
the  tips. 

A  number  of  groups  of  the  Tineina  (= undifferentiated  groups  of  In- 
completae  and  lower  Obtectof^  have  obtect  pupae,  and  though  these  are 
not  necessarily  related  to  each  other,  each  group  must  be  higher  than  any 
group  of  Incompletae  to  which  it  may,  perchance,  be  related.  There 
are  other  groups  that  have  solidified  pupae.  It  is  improbable  that 
these  are  all  related  to  each  other,  but  the  present  state  of  our  know- 
ledge is  not  sufficient  to  unravel  the  matter,  nor  is  space  at  command  to 
discuss  such  details  as  we  have,  nor  is  the  present  nomenclature  equal 
to  specifying  the  groups  by  name,  since  our  latest  authority  in  classi- 
fying these  (Meyrick)  mixes  up  Obtfctae  and  Ifwompletae  in  the  same 
families  in  a  bewildering  way,  and  many  even  of  his  genera  are  incon- 
gruous and  absurd  in  view  of  pupal  structure.  As  Obttctae,  mention 
may  be  made  of  Arffyresthia,  Klachista,  YponifineiUa,  Depressana, 
Plntellaj  Coleaphora,  CEcophora^  (Idmahacclie,  Dast/ceray  Laverna,  Epet'- 
menia,  &c.  It  would,  perhaps,  hardly  be  going  too  far  to  say  that  the 
old  Tineina  formed  an  Obtect  group,  from  which  we  require  to  separate 
Nepticulids,  Adelids,  Gracilariids,  Tineids,  and  some  others  (to  be 
placed  with  Cochlidids,  Tortricids,  Zeuzerids,  Anthrocerids,  Sesiids, 
Pterophorids,  already  separated).  The  genera  with  solidified  pupae  in- 
clude Penttia,  Bedellia,  pMU'OHtnma,  Paroxta  and  allies,  T/iym,  and  some 
others.  The  pupte  of  the  LyotietUdae  also  appear  to  be  solid,  but  the  parts 
separate  with  great  facility,  and  it  is  doubtful  if  they  are  really  solid. 
They  are  certainly  unrelated  to  any  of  those  mentioned  above,  except 
probably  Bedellia,  which  appears  to  be  a  Lyonetiid.  In  the  Lyonetiids, 
the  wing-  and  leg-cases  extend  to  the  extremity  of  the  abdomen,  and 
all  fit  together  absolutely,  so  that,  when  separated,  one  cannot  believe 
otherwise  than  that  adhesions  have  been  broken  down.  This  facility 
of  breaking  down  is  very  different  from  the  obtect  solidity  of  llnjtixf 
Bedellia  and  Knicostoma* 

These  notes  partake,  perhaps,  rather  of  the  nature  of  a  gossip  on 
some  pupal  characters,  than  an  attempt  to  discuss  the  phylogeny  of 
the  Lepidoptera  at  length  by  means  of  them,  but  it  sets  forth  some  of 
the  more  general  lines  on  which  study  in  this  direction  has  proceeded, 
and  shows  also,  probably,  in  what  direction  future  students  may  help 
to  unravel  the  intricacies  of  this  interesting  subject. 


THE    SPHINGOMICROPTERYGID    STIRPS. 
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Superfamily  V :  PSYCHIDES. 

The  PsYCHiDES  form  undoubtedly  one  of  the  most  difficult,  the  least 
known,  and  most  puzzling  of  the  superfamilies  of  Lepidoptera.  The 
difficulties  are  largely  increased  by  the  extraordinary  resemblance  of 
many  of  the  imagines,  the  apterous  females  in  the  various  groups  being 
particularly  troublesome,  and  presenting  similarities  so  close  that  they 
are  almost  inseparable.  The  larvae,  too,  are  so  very  much  alike,  struc- 
turally, in  each  genus,  that  only  very  exact  comparisons  are  of  the 
slightest  use  in  determining  those  of  the  different  species.  The  pupcs 
present  many  general  characters,  dividing  up,  however,  into  two  very 
marked  forms,  the  Micro-Psychid  or  Taleporiid (including  all  the  general- 
ised families  as  well  as  the  specialised  Lufjiidae)  and  the  Macro-Psychid 
(including  the  FnmeiAlae^  Upklniopt^riffjUlaA'  and  the  higher  Psychids, 
usually  so  called) .  The  descriptions  of  the  imagines  of  the  old  authors  are 
so  vague  and  general  that  each  of  them  would  frequently  cover  a  whole 
group,  whilst  many  of  the  figures  are  of  the  most  unsatisfactory 
character,  in  some  instances  even  those  of  Bruand  have  changed 
colour,  and  are  utterly  unrecognisable.  Some  of  the  different  families 
have  been  treated  at  length  by  various  authors,  but  The  FJfsai  Mono- 
f/mphiqtie  xur  la  Trihu  des  Paifchides^  of  Bruand,  published  in  1858,  is 
still  the  only  complete  work  on  the  whole  of  the  families  comprised 
within  the  limits  of  this  superfamily. 

One  of  the  most  remarkable  of  the  phenomena  connected  with  this 
superfamily  is  the  reputed  tendency  for  some  of  the  species  to  produce 
parthenogenetic  progeny.  This  has  already  been  dealt  with  in  vol.  i., 
pp.  28-80.  Eeaumur  was  greatly  puzzled  by  the  facts  that  he  observed 
in  Lujfia  lapidella,  and  considered  that  the  wingless  examples  might 
consist  of  both  males  and  females,  or  suspected  that  the  winged  males 
had  escaped  his  observation,  whilst  De  Geer  and  Pallas  both  held  the 
opinion  that  many  of  the  insects  were  parthenogenetic.  Other  ento- 
mologists noticed  the  development  of  entire  broods  of  wingless  females 
without  observing  the  parthenogenetic  tendency  and  explained  the 
occurrence  of  thet^e  broods  as  being  due  to  the  supposed  fact  that  some 
broods  produced  only  males  and  others  only  females.  Bruand  was 
not  of  this  opinion,  and  states  positively  that  he  had  obtained 
examples  of  both  sexes  every  time  that  he  had  reared  more  than  a 
dozen  larvae  of  any  species,  and  that  he  had  found,  as  a  rule,  the  sexes 
about  equal,  or  the  females  in  excess.  As  he  had  never  observed 
parthenogenesis,  and  had  frequently  noticed  that  unfertilised  eggs  did 
not  hatch,  he  was  utterly  sceptical  as  to  the  occurrence  of  the  pheno- 
menon, and,  after  pointing  out  that  Siebold  had  clearly  shown  that 
Psychids  had,  like  other  Lepidoptera,  very  well  developed  organs  of 
reproduction,  and  that  **  I'^closion  doit  etre  le  r^sultat  de  Taccouple- 
ment,"he  concludes  :  '*  Je  crois  fermement  que  les  deux  sexes  se  repro- 
duisent  chez  les  Psffchidrn,  comme  chez  les  autres  genres  du  meme 
ordre."  Other  authors  have  also  expressed  views  equally  strong,  but 
too  many  obser\'ations  appear  to  have  been  made  for  the  suspicion  to 
be  indulged  that  all  the  observers  who  have  recorded  the  phenomenon 
have  been  mistaken.  Among  the  more  modem  authors,  Heylaerts 
unhesitatingly  condemns   {Ann,   de  la  tSw,  KnU  de  Behjiquey  xxxv.. 
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pp.  59-60)  those  who  hold  the  possibility  of  the  occurrence  of  par- 
thenogenesis, and  states  that  authors  who  have  published  assumed 
facts  asserting  it,  have  been  misled  by  erroneous  observations. 

The  constitution  of  the  psychides  has  been  a  burning  question  for 
many  years,  and  the  alliances  of  this  superfamily  have  lx»en  repeatedly 
discussed.  Even  now  mo<lern  authors  like  ^leyrick  have  followed 
Duponchel,  Zeller,  and  Herrich-Schaffer  in  sub-dividing  the  group 
into  tw-o  sections,  one  being  plticed  w^th  the  so-called  IJombycids,  the 
other  with  the  Tineids.  The  comparative  generalisation  of  the  species, 
in  all  their  stages,  makes  them  most  difficult  to  deal  with,  but  Chap- 
man protests  (Knt.  lltrord,  xi.,  pp.  200-203)  as  strongly  against  the 
separation  of  the  two  sections  as  did  Ikuand  half  a  century  ago.  The 
latter  author  (like  many  others)  included  the  Ht'trroffi/nithH  [the  life- 
history  of  one  species  of  which,  Ilet^'mf/i/nis  pou'lla,  has  recently  been 
worked  out  by  Chapman  {Tram,  Ent.  Snv.  hmtL,  189S,  pp.  141-150)] 
among  the  Psychids,  but  although  w-e  are  inclined  to  allow  consider- 
able affinity  between  the  two  superfamilies,  yet  there  can  be  no  doubt 
that  the  Heterogynids  are  more  distinctly  allied  to  the  Anthrocerids  (in 
spite  of  the  apterous  female,  the  arrangement  of  the  larval  tubercles, 
the  mode  of  egg-laying,  and  the  general  appearance  of  the  Iletero- 
gynid  imago),  the  habits  of  the  larva,  the  structure  of  the  cocoon,  and 
the  pupa,  bemg  decidedly  Anthrocerid  in  character.  Chapman  considers 
that,  if  HeterofffpiiH  has  any  relationship  with  the  Psychids,  it  must 
have  branched  off  before  the  latter  left  the  Tineids,  i.f,,  before  it  had 
made  the  first  steps  to  a  vermiform  female,  before,  in  fact,  it  was  a 
Pai/che,  Our  own  opinion,  of  little  value  in  the  face  of  Chapman's 
more  mature  conclusions,  is  that  there  is  a  less  distant  alliance 
between  the  two  superfamilies  than  is  here  suggested,  and  that  the 
apterous  female,  the  mode  of  copulation,  the  re-entry  of  the  female 
into  the  cocoon  to  oviposit,  the  arrangement  of  the  larval  tubercles, 
&c.,  have  not  been  entirely  developed  independently,  but  that  the  two 
have  come  from  a  common  stem,  even  if  reaching  back  as  far  as  the 
point  at  which  the  Psychids  and  Tineids  had  a  common  ancestor; 
Still,  it  is  recognised  as  one  of  the  debatable  points  in  the  construc- 
tion of  our  phylogenetic  tree  {ante,  vol.  i.,  pi.  i)  and  as  such  must  be 
left  open  for  future  discussion. 

It  now  becomes  necessary  to  define  the  terms  relating  to  this  super- 
family.  There  appears  to  be  little  doubt  that  Psifrhniflrs  verhmila^ 
referred  to  this  superfamily  by  Bruand,  is  rather  a  Tineo-Lamproniid, 
and  as  such,  is  properly  excluded.  On  the  other  hand,  the  genera 
Diplotlnma,  Xarycia,  Lf/jtusay  Psilntliri.r,  and  Melasma  appear  to  fall 
distinctly  within  its  limits,  although  possessing  winged  females. 
There  can  be  no  question  as  to  Talcpitria^  Jianhe^iay  and  Salenohia,  all 
of  which  retain  more  or  less  characteristic  generalised  larvae  and  pupas, 
whilst  the  Lufliidae  (a  specialised  Taleporiid  family)  and  Fuwvidae^ 
KpichnopU'ryifidaff  Psi/chidar^  and  Oihcticidae  comprise  the  higher 
Psychids  generally  so-called.  These  latter,  as  well  as  the  Taleporiids 
{Taleporia,  Banhrsia  and  Stdcnnbia),  have  apterous  females,  but  all  the 
families  detailed  above  have  case-bearing  larvie  that  cover  the  outside 
of  their  cases  with  earth,  lichen,  grass-stems,  pieces  of  leaves,  or  some 
other  extraneous  substances.  The  alliance  of  these  families  and  the 
classification  of  the  genera  included  in  the  superfamily  will  be  con- 
sidered later. 
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The  Psychid  egg  belongs,  like  those  of  all  others  referred  to  the 
SphingoMicropterygid  stirps,  to  the  "  fiat  "  type.  It  is  oval  in  outline, 
ovoid  or  egg-like  in  shape  (Heylaerts  states  that  the  eggs  of  the  Oiketi' 
cidaef  Psychidae,  Canephoridae  and  Apteronidae  are  all  elliptical  in  outline 
and  of  the  shape  of  a  pigeon's  egg),  whitish  or  yellowish  in  colour, 
without  markings,  and  comparatively,  very  large.  The  excessively  deli- 
cate texture  of  the  egg  of  Pachytlvelia,  &c.,  is  hardly  credible.  Two  modes 
of  egg-laying  seem  to  be  general.  The  winged  females  deposit  their  eggs 
outside  the  case  and  cover  the  batch  with  wool  from  the  anal  tuft. 
The  apterous  females  lay  their  eggs  in  the  case,  similarly  covering 
them  with  the  silky  wool  from  the  anal  tuft  (when  the  latter  is 
present).  The  eggs  of  the  Solenobiids,  Taleporiids,  and  Fumeids  are 
fairly  firm,  and  not  of  the  exceeding  delicacy  of  those  of  the  Epich- 
nopterygids  and  higher  Psychids.  Heylaerts  states  that,  for  those 
species  he  has  observed,  200  has  been  the  minimum,  and  500  the 
maximum,  number  of  eggs  laid.  He  adds  that  they  are  rarely  attacked 
by  hymenopterous  parasites,  and  that  the  young  larvaB  are  hatched  in 
three  or  four  weeks. 

The  newly-hatched  larvae  of  most  Psychids  are  very  similar.  They 
have  a  black,  and  relatively  large,  head,  the  thoracic  segments  are 
covered  dorsally  with  corneous  shields,  generally  black,  without  mark- 
ings but  with  more  or  less  ill-defined  strise.  The  abdominal  segments 
greyish,  yellowish,  or,  occasionally,  reddish ;  the  tubercular  hairs  rather 
long.  The  true  legs  dark,  shiny,  strong  ;  the  short  prolegs  carry  an 
oval  of  crochets,  broken,  however,  on  the  inner  margin.  As  soon  as 
hatched,  the  larva  commences  to  spin  its  case,  often  utilising  some  of 
the  material  of  which  the  maternal  case  has  been  formed ;  others  («./7., 
SterrhopterU-  hintutellaV  however,  at  once  fasten  to  the  silk  pieces  of  the 
leaves  or  lichens  on  wnich  they  feed.  The  newly-hatched  larvae  appear 
to  have  the  tubercles  arranged  very  similarly  to  the  adult.  Thus,  in 
that  of  the  specialised  ThifrUhpteryx,  the  arrangement  of  i  and  ii  is 
identical  with  that  of  the  adult,  i  farther  from  the  median  line,  and  ii 
well  up  on  the  segment  towards  the  line  of  i,  iii  is  supraspiracular,  iv 
and  V  (without  hairs)  form  a  tubercular  plate,  with  the  two  tubercular 
points  well  marked,  vi  is  also  a  point  on  a  plate,  and  vii  very  similar. 
In  the  newly-hatched,and  more  generalised,  Solenobiid  larva,  the  tubercles 
appear  to  be  identical  with  those  of  the  adult,  i  and  ii  being  typically 
trapezoidal  with  i  nearest  to  the  median  line,  iii  (with  strong  seta),  iv 
(strong)  and  v  (weak)  both  subspiracular,  with  vi  and  vii  both  showing 
single  setae.  On  the  other  hand,  in  the  newly-hatched  Taleporiid  {tuhn- 
loaa)  larva.  Chapman  notes  i,  ii,  and  iii  as  being  so  minute  as  to  be 
observed  only  with  difficulty,  iv  and  v  subspiracular  each  with  a  seta, 
vi  below  these,  and  vii  again  below,  at  the  base  of  the  prolegs,  all 
single  and  with  one  seta,  a  sufficient  difference  to  show  that,  however 
simple  the  Psychid  tubercles  may  be  in  structure,  the  larvae  are  dis- 
tinctly specialised.  [This  variability  of  structure  within  the  Psychid 
stirps  renders  null  Dyar's  generalisations  on  these  larvae  (quoted  ante, 
vol.  i.,  pp.  46-47)  and  many  of  his  statements  as  to  the  Psychid  tubercles 
are  at  variance  with  the  facts  as  we  have  observed  them  in  our  British 
species.]  Sufficient  may  be  gathered,  however,  from  the  variation  of 
lar^'al  structure  to  suppose  that  a  very  complicated  system  of  classifica- 
tion will  be  necessary  when  the  details  of  the  life-histories  of  a  greater 
number  of  (especially  exotic)  species  are  better  known. 
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According  to  Heylaerts  the  normal  length  of  life  for  most  Psychids 
is  two  years,  although  a  few  species  of  Vnijche  and  Fumea  complete 
their  metamorphosis  in  a  single  season.  Our  own  experience  tends  to 
show  that  most  of  the  British  species  appear  to  take  only  one  year. 
After  each  moult,  the  form  of  the  case  and  the  markings  of  the  larva 
are  more  pronounced,  there  heing  considerable  difference  between  the 
case  of  the  newly-hatched  larva  and  that  of  the  adult,  as  also  in  some 
small  details  of  colour  and  shape  between  the  larvae  themselves.  The 
number  of  moults  is  stated  to  be  five  or  six. 

The  adult  larva  is  somewhat  short,  but  very  powerful.  Its  head  is 
large ;  the  female  larva  has,  according  to  Heylaerts,  a  rather  larger 
head  than  the  male ;  the  mandibles  are  strong,  the  antennae  short,  the 
palpi  quite  ordinary.  The  ocelli  are  arranged  in  semicircular  form  on 
either  cheek,  whilst  the  long  tubercular  hairs  are  conspicuous.  The 
thoracic  segments  carry  shiny,  dorsal,  corneous  shields,  which  are 
generally  marked  with  longitudinal  striae,  the  medio-dorsal  almost 
always  the  most  strongly  marked,  whilst  the  metathoracic  shields  are 
usually  weaker  than  those  of  the  pro-  and  mesothorax.  The  arrange- 
ment of  the  tubercles  on  the  abdominal  segments  is  one  of  the  most 
important  characters  presented  by  the  adult  Psychid  larva.  In  the  lower 
subfamilies,  i  is  nearer  to  the  median  line  than  ii,  forming,  in  fact, quite 
typical  trapezoidal  tubercles.  As  we  ascend  to  the  more  specialised 
families,  ii  is  gradually  brought  into  line  (behind)  with  i  {Talejtoria), 
whilst  in  the  higher  families  it  becomes  nearer  to  the  median  line  than 
i,  and  at  last  moves  forward,  so  as  to  be  within,  and  almost  in  the  same 
straight  line  transversely  with,  i.  Tubercle  iii  is  supraspiracular  and 
strongly  marked,  iv  and  v  close  together  below  the  spiracle,  iv  with  a 
strong,  V  with  a  weak,  seta,  vi  is  below  the  subspiracular  and  vii  occurs 
as  a  marginal  tubercle  at  the  base  of  the  prolegs.  All  except  vii  are 
simple  and  bear  a  single  hair  or  seta.  The  anal  flap  is  usually  corneous, 
often  dark  and  shiny.  The  true  legs  are  short  and  powerful,  the  third 
pair  specially  well  developed,  the  prolegs  are  very  short  but  compara- 
tively strong,  carrying,  also,  an  almost  complete  oval  of  crochets, 
the  anal  pair  being  still  more  powerful  and  enabling  the  larva  to  cling  to 
the  inside  of  the  case.  Dyar  states  {Class,  itf  Ijefiidffptcrotis  TMrrcw, 
pp.  198-199)  that  **  the  three  tubercles  above  the  spiracle  are  retained 
on  the  middle  segment ;  the  substigmatal  tubercles  are  approximated  ; 
the  anterior  one  of  the  four  on  the  base  of  the  leg  seems  to  have  been 
moved  up  forming  tubercle  vi,  which  is  thus  anterior."  He  further 
states  that  **  the  primitive  fonu  of  tubercle  (consisting  of  a  little 
chitinous  button  on  the  skin  bearing  a  single  long  hair),  present  in  the 
less  specialised  families  of  all  the  groups,  is  found  exclusively  in  the 
Jmjatae  (Hepialids  and  Micropterygids)  and  I\ifrhuia4'/'  On  larval 
characters,  Dyar  makes  {Ih'uLy  pp.  204-205)  the  Psifchiflat'  equal  in  rank 
to  all  the  remaining  Frcnatae^  although  later  [Additional  Notes  on 
Class,  of  Ijep,  Larvae,  p.  58)  he  retracts,  and  says  that  **  although  the 
larvae  of  the  Psijchidae  differ  markedly  from  those  of  the  other  families 
in  the  reversed  alternation  of  tubercles  i  and  ii  (ii  being  retained  on  the 
same  subsegment  as  i  and  not  on  a  posterior  one),  the  family  cannot 
be  given  superfamily  rank  on  this  character."  Dacot  considers  with 
us  that  it  is  an  important  feature  of  the  Psychid  larva  that  i  is  more 
remote  from  the  niedio-dorsal  line  than  ii.  It  is  clear  that  Dvar  is 
referring,  in  the  above  quotation,  to  the  higher  Psychids  only,  in  which 
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ii  has  not  only  lost  its  position  outside  i  as  a  posterior  trapezoidal, 
but  has  migrated  first  inside  i  and  then  been  moved  up  anteriorly 
until  in  line  with  i,  the  most  highly  specialised  arrangement  of  the 
tubercles  found  in  Psychids.  The  position  of  iii  as  supraspiracular, 
iv  and  v  as  subspiracular,  vi  below  these,  and  vii  as  marginal  tubercles, 
does  not  suggest  any  such  alteration  as  Dyar  indicates,  but  appears 
quite  normal.  The  fact  is  that,  in  the  generalised  genera — IHjdodowa^ 
S^ari/cia  and  S<denohia — i  and  ii  are  arranged  in  typical  trapezoidal 
form,  i  nearer,  ii  farther  from  the  medio-dorsal  line ;  in  lahpona,  ii 
has  migrated  directly  behind  i ;  in  Fiuiica,  ii  has  passed  inside  i,  whilst 
in  J'Jpichwpteryx  and  Lujfia  it  has,  in  addition,  moved  anteriorly ;  in 
the  higher  Psychids  it  actually  gets  in  line  (or  almost  so)  with  i.  We 
wish  to  insist  on  this  because  we  have  here  an  exact  illustration  of  the 
evolution  of  the  Psychid  tubercles  from  the  most  generalised  to  the 
most  specialised  forms.  Through  all  this  modification  in  position  the 
tubercles  maintain  their  original  simple  structure,  each  consisting  of  a 
simple  chitinous  base  with  a  single  seta. 

Bruand  considers  that  the  Psychid  larvae  show  alliance  with  Styr/ia 
and  Cocldidum,  whilst  Hrterot/j/ms,  which  Bruand  and  Herrich-Schaifer 
considered  to  be  a  Psychid,  and  to  which  we  have  already  referred, 
has,  in  spite  of  its  evident  Anthrocerid  affinities,  its  exposed  feeding- 
habits,  and  absence  of  a  case,  a  distinct  connection  with  the  Psychid 
larva  in  the  arrangement  of  its  tubercles — i  and  ii  being  placed  as 
trapezoidals,  iii  as  supraspiracular,  iv  and  v  approximating  as  sub- 
spiracular, a  single  vii  in  first  instar,  a  double  vi  being  present,  in 
addition  to  these  in  later  instars.  All  the  tubercles  in  HeU'rnfjynis  are 
simple  and  carry  a  single  hair. 

Psychid  larvae  vary  much  in  their  food  requirements.  Those  of  the 
more  generalised  families  arc  specially  attached  to. lichens  (but  appear 
to  have  a  strong  tendency  to  become  scavengers  and  to  affect  a  car- 
nivorous diet,  if  occasion  offer),  whilst  the  higher  Psychids,  although 
generally  supposed  to  be  attached  to  grasses  and  low  plants,  are  some- 
times more  or  less  specialised  to  some  particular  food-plant.  Some 
are  reputed  to  be  almost  polyphagous,  and  Heylaerts  asserts  that  many 
species,  apparently  specialised  in  a  natural  state  to  some  particular 
food-plant,  will  eat  many  other  foods  in  captivity — leaves  of  HantnuulHs 
hHlboaitSj  Ii.  repena^  leaves  of  sallows  (preferably  Sali.v  alba),  Calliina 
vulfjans,  Krica  tctraliv,  TJnjmm  vuhfann,T,Hvrpiillum,kQ.  He  notes  that 
all  the  species  of  Oreitpsyvhc  {atra^  pUiwintreila^  kc.)  prefer  grass,  which 
others  also  eat.  The  same  observer  states  that  he  has  entirely  reared  larvae 
of  Proutia  h'tulinay  Zell.,  to  maturity  by  feeding  them  on  dead  lepidop- 
terous  imagines,  whilst  details  of  the  cannibalistic  habits  of  the  larvae  of 
Talt'jinria  tiihulosa  (jiscwlnhnmbi/cdla)  and  Diplndnma  hermiuata  {iimryinc' 
pinictella)  will  be  found  in  our  account  of  the  respective  species.  Psychid 
larvte  move  freely  in  the  sun,  and  withdraw  into  their  cases  at  night. 
This  manner  of  life  tends  to  expose  them  to  the  attacks  of  hymenop- 
terous  parasites,  whilst  wasps  and  spiders  are  said  to  kill  off  large 
numbers  in  spite  of  the  protection  afforded  by  their  cases.  The  larvae 
of  Jiacntia  aepiuw  (tabuhdla)  are  stated  by  llruand  to  be,  among  others, 
particularly  liable  to  the  attacks  of  ichneumons.  Heylaerts  says  that 
the  genera  Pczniiiavhus^  Piwpla,  HemiU'les,  ('frniaatus^and  the  dipterous 
genus  Tavhinay  are  the  most  persistent  enemies  of  Psychid  larvae.  He 
further  states  that,  in  1879,  he  received  from  Milliere  some  female 
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cases  of  Hyalhia  vesubiclla.  As  the  perfect  insects  showed  themselves 
at  the  free  end  of  the  cases,  he  opened  the  latter  to  blow  the  females, 
and  was  not  a  little  surprised,  when  eviscerating  a  female,  to  observe 
a  larva  come  out  of  its  abdomen  owing  to  the  pressure.  The  larva 
was  at  once  recognised  as  that  of  a  Hymenopteron.  Putting  three  living 
females  into  a  small  glass  he  obtained  two  hymenopterous  pupce  from 
them,  one  of  which  produced  an  imago.  Still  one  suspects  that  the 
larv»  must  be  more  or  less  well- protected  by  their  cases,  for  the 
slightest  disturbance  will  cause  those  of  most  of  the  species  to  with- 
draw themselves  immediately  into  the  case  and  close  the  entrance 
against  intruders. 

Bouast  says  that  whatever  may  be  said  to  the  contrary,  the  rearing 
of  the  higher  Psychids  from  larvte,  if  a  few  simple  rules  be  observed, 
is  very  easy.  The  cases  should  be  collected  as  soon  as  winter  has  set 
in,  there  being  fewer  deaths  from  parasites,  and  less  risk  of  disturbance 
and  injury  than  if  they  are  collected  when  full-fed  and  already  spun- 
up  for  pupation.  The  larva?  should  be  kept  in  boxes  having  a  covering 
of  wire-gauze  of  small  mesh.  At  the  bottom,  a  layer  of  peat  earth 
should  be  placed,  then  a  layer  of  moss,  in  order  to  preserve  fresh  the 
plants  placed  therein.  An  abundant  supply  of  fresh  food  is  absolutely 
necessary  until  the  case  is  fixed,  but  as  several  species  are  polyphagous, 
and  content  with  Poa  annua  and  other  low-growing  plants,  these  can 
easily  be  planted  in  the  peat  and  watered  occasionally.  The  boxes 
should  always  be  kept  in  the  open  air  and  with  an  eastern  aspect.  The 
sun's  rays  are  never  too  ardent  for  the  larvte,  and  sun  is  absolutely 
necessary  for  both  larvffi  and  pupie.  Once  also  the  cases  are  fixed  for 
pupation  they  should  never  be  disturbed,  because  the  larvas,  having 
once  turned  round  in  their  cases  for  pupation,  the  attempt  to  re- turn  in 
order  to  spin  down  the  case  a  second  time  often  proves  fatal.  It  is 
also  important  to  keep  a  keen  watch  at  the  hour  of  emergence  owing 
to  the  rapidity  with  which  the  males  destroy  themselves  when  kept  within 
a  limited  space.  The  moths  usually  appear  from  8  a.m. -10  a.m.,  a 
few  species  later,  whilst  Apterona  trenuUila  {helLf)  is  said  to  emerge  only 
at  dusk.  Certainly  PavhijtheUa  nllnnella  emerges  most  regularly  about 
6  p.m.  and  Fumea  rnborU< delta  almost  as  regularly  between  2  p.m.  and 
4  p.m.     Possibly  there  is  much  individual  variation  in  this  respect. 

The  larvae  of  those  Psychid  families  that  live  on  the  lichens  of  trees 
and  walls — Xarifcia  wnnilifera  (ini'landla)jAtJtia  lapidvUaj  JJarotiascjriuWy 
&c.,  pupate  on  their  feeding- places,  but  those  that  are  ground -feeders, 
or  that  live  principally  on  low  plants,  grasses,  Sec,  rarely  pupate  on 
their  food-plants  but  seek  a  solid  body,  large  stone,  rock,  Ac,  or  climb 
a  tree  or  bush  to  which  they  fasten  their  cases  before  pupation. 

The  cases  made  by  Psychid  larvae  vary  in  shape,  but  each  species 
forms  a  case  peculiar  to  itself  (although  some  modification  may  take 
place  if  the  ordinary  materials  be  not  obtainable).  Spun  by  the  larvae 
with  grey  or  white  silk,  the  cases  of  the  lower  Psychids  are  usually 
covered  externally  with  particles  of  stone  or  lichen,  whilst  those  of  the 
higher  Psychids  are  clothed  with  straws,  stems,  or  even  little  twigs, 
arranged  in  a  variety  of  ways — longitudinally,  transversely,  imbricated, 
or  irregularly.  But  even  among  the  higher  Psychids,  the  mode  of 
covering  adopted  by  the  more  generalised  families  is  often  maintained, 
and  we  find  some  with  cases  clothed  with  particles  of  rock,  others  with 
lichen,  or  fragments  of  bark,  moss,  dead  leaves,  or  herbaceous  plants. 
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Some  cases  are  smooth,  hardened  maybe  by  the  powdered  dust  with 
which  they  are  often  covered,  others  are  quite  soft,  even  when  solid  in 
appearance.  The  cases  of  the  Taleporiids  and  their  nearest  allies  form 
a  more  or  less  triangular- based  prism,  drawn  in  towards  the  end,  those 
of  the  Luffiids  form  a  cone,  those  of  the  Fumeids  and  higher  Psychids 
make  usually  a  cylindrical  tube  of  silk  to  which  straws,  &c.,  are 
attached,  whilst  the  Apteronids  have  a  case  that  is  quite  heliciform, 
and  closely  resembles  a  snail's  shell.  The  case  made  by  the  male 
Psychid  larva  is  usually  smaller  than  that  made  by  the  female; 
this  is  markedly  so  in  many  of  the  Fumeids,  Epichnopterygids,  &c. 
One  end  of  the  case  is  usually  kept  open,  and  through  this  the  larva 
thrusts  its  head  and  thoracic  segments  when  walking  or  feeding.  At 
the  least  danger  it  withdraws  itself  and  closes  its  home  by  tight- 
ening certain  silk  filaments  attached  to  the  edge  of  the  entrance, 
the  other  ends  being  fastened  to  the  inner  walls  of  the  case ; 
these  normally  hang  loosely,  but  when  tightened,  the  open  end, 
being  of  a  soft  texture,  is  drawn  into  the  case  and  the  mouth  is 
closed  perfectly.  At  the  other  end  of  the  case,  in  the  Pnychinae, 
is  a  longer  or  shorter  silken  tube,  extending  somewhat  beyond 
the  covered  portion.  This  tube  is  often  lengthened  quite  abnor- 
mally when  the  larva  is  ready  for  pupation,  the  work  taking  some 
hours,  and  its  formation  is  a  sure  sign  that  the  larva  is  full-fed. 
When  this  is  made,  the  larva  spins  down  the  previously  open  end  of 
its  case  to  a  rock,  stem,  twig,  or  trunk  of  a  tree,  turns  itself  round  so 
that  its  head  is  towards  the  unfixed  end,  and  awaits  pupation.  Stand- 
fuss  states  that  after  the  larvw  of  the  higher  Psychids  have  fixed 
their  cases,  and  before  turning  round  in  them,  they  change  their  skin, 
doing  so  in  the  ordinary  way,  so  as  to  push  the  dt'bris  out  of  the  free  end. 
After  this  moult  these  larvte  are  said  to  be  much  changed ;  the  new 
skin  is  very  delicate,  the  markings  have  disappeared,  the  true  legs  are 
weaker  and  the  body  stouter  and  shorter,  so  that  it  is  scarcely  recog- 
nisable. In  this  condition,  the  larva  turns  itself  round,  and,  without 
eating,  remains  yet  another  fifteen  to  twenty  days  before  pupation. 
After  it  has  pupated  this  last  delicate  larval  skin  is  foimd  inside  at  the 
fixed  end  of  the  case.  One  suspects  that  the  whole  of  this  statement 
can  be  true  for  only  a  very  small  number  of  species.  Zeller  had  sup- 
posed, in  1847,  that  the  male  larva  had  a  moult  more  than  the  female, 
as  he  observed  the  cast  skin  outside  the  cases  that  produced  males  of 
Stf'nnjthanrs  (l^sifchc)  apifhnnU  and  the  delicate  larval  skin  in  the  case. 
Turati  observed  it  in  ^lefiahiphaiirH  (Pstfr/tc)  turatu\  and  Standfuss  in 
SimnphaneH  (Psffchr)  tjradindla,  whilst  Heylaerts  has  observed  it  in  -S'. 
tftasUndla,  PaclniiheUa  villifsdla,  Sterrhftptfrij-  hirmiU'lla,  and  Ainicta 
e  h'sU'ini,  in  which  species  the  penultimate  larval  skin  has  been  found 
outside  the  cases  from  which  imagines  have  afterwards  appeared.  He 
states,  however,  most  positively,  that  it  happens  in  both  sexes,  and  that 
the  peculiarity  is  not  confined  to  those  species  whose  male  larvje  make 
a  very  long  silken  **  cap  "  to  their  cases.  Heylaerts  further  observes 
that  in  some  species  the  sexes  take  up  a  different  position  for  pupation  ; 
in  these,  he  asserts,  the  males  frequently  fix  their  cases  near  the 
ground,  the  females  (of  the  same  species)  ascending  much  higher  for 
this  purpose.  The  same  observer  also  makes  the  remarkable  state- 
ment ;  **  Pour  nettoyer  sa  demeure,  la  chenille  en  ouvre  la  partie 
posterieure  et,  avec  ses  mandibules,  elle  eloigne  par  hi  ses  excrements. 
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Plusieura  fois  j*en  ai  fait  robservation."  It  is  well-known  that  the 
larva  uses  the  posterior  end  of  the  case  for  ordinary  defecation,  but  the 
observation  as  to  the  use  of  the  mandibles  requires  confirmation.  The 
case  of  Apterona  vrennlAla  {hvlu)^  nearly  as  large  as  a  small  pea, 
resembles  a  sinistral  snail  shell,  has  three-and-a-half  whorls,  and  is 
formed  of  a  firm  whitish  silk,  thickly  coated  externally  with  small 
particles  of  earth,  the  colour  of  the  case  being  grey,  red -brown,  or 
black,  varying  according  to  the  colour  of  the  earth  from  which  the 
larva  draws  its  supply.  The  uppermost  half- turn  is  very  indistinct  and 
generally  appears  as  if  it  has  collapsed.  At  the  place  where  the  second 
whorl  commences  there  is  a  lateral  opening,  the  margins  of  which 
usually  conceal  the  entrance  into  the  cavity  of  the  whorl.  The  fseces 
are  ejected  from  this  aperture  by  the  larva.  Siebold  says  that  the  body 
of  the  larva  of  this  species  is  also  spirally  curled,  although  in  form 
and  length  it  only  corresponds  with  the  lowermost  whorl  of  the  case. 
He  further  adds  that  the  female  of  A,  vremdella  (like  all  other  ^[acro- 
Psychid  females)  quits  its  case  after  oviposition  is  completed,  making  use 
of  the  lateral  opening,  which  also  pennits  of  the  act  of  copulation,  which 
could  only  be  effected  through  a  low  lateral  aperture  of  this  kind.  He 
also  notes  that  in  all  the  cases  of  A,  crenuMla  he  had  hitherto  examined 
(more  than  150  in  seven  years)  he  had  onlv  found  female  pupae. 
Males  have,  however,  since  the  time  that  Siebold's  observations  were 
made,  been  obtained  freely. 

The  Psychid  pupae  fall  very  distinctly  into  two  classes,  which  we  may 
call,  for  convenience,  the  Micro-Psychid  or  Taleporiid  and  the  Macro- 
Psychid.  The  Taleporiid  type  of  pupa  is  found  in  the  genera  Xan/ria, 
THploduma,  ScdmoMa,  Bajikma^  TaUporiay  Luffia^  and  Barotia.  The 
Psychid  type  of  pupaoccurs  in  the  Fumeids,  Epichnopterygids,  Psychids, 
and  Oiketicids.  The  former  is  characterised  by  its  anterior  band  of 
dorsal  hooks,  the  recurved  hairs  on  abdominal  segments  8-10,  and  the 
presence  of  two  small  dorso-anal  spikes.  The  latter  is  distinguished  by  a 
supplementary  posterior  row  of  dorsal  hooks  on  the  abdominal  segments, 
and  by  the  two  ventral  hook-like  modifications  of  the  larval  anal  pro- 
legs.  These  two  forms  of  the  pupa  do  not  separate  sharply  the  generalised 
from  the  specialised  families  in  this  superfamily,  for  the  Luffiidae 
CLttJfia  and  Bacotia),  both  in  the  imago  and  larva,  belong  to  the  higher 
Psychids,  whilst  the  pupa  shows  that  the  family  must  have  been 
derived  almost  directly  from  the  Taleporiid  branch,  a  mode  of  evolution 
that  cannot  be  predicated  with  such  certainty  for  the  Fumeids  and 
those  families  above  the  Fumeids  on  the  same  stem. 

One  knows  beforehand,  on  examining  the  chrysalids  of  the  true 
Psi/chidae,  even  superficially,  and  apart  from  the  sexual  organs,  to 
what  sex  they  belong,  for  whilst  the  male  pupa  is  very  like  other 
pupae-incomplette,  that  of  the  female  is  obtuse  at  both  extremities, 
with  practically  no  trace  of  wings,  and  recalls  the  form  of  the  pupae  of 
some  Diptera.  The  pupa  of  the  male  moves  up  and  down  its  silken 
tube  with  great  activity.  In  the  Psychid  pupa  the  first  free  segment 
is  the  drd,  the  male  pupa  has  the  drd,  4th,  5th,  6th,  and  7th  abdominal 
segments  free,  the  female  has  the  3rd,  4th,  5th,  and  6th  only  free. 
Heylaerts  says  that  the  male  pupa  has  the  general  form  of  those  of  the 
Bombycids,  but  that  it  is  distinguished  from  them — 

(1)  By  a  ring  of  recurved  hooks  which  is  found  on  the  dorsal  face  of  the 
abdominal  segments,  above  all,  on  the  last  three  where  they  are  most  strong  and 
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numerous.  (The  pupae  of  Fumea  and  of  Apterona  have  them  but  little  developed, 
above  all,  those  of  the  former  genus,  in  which  the  hooks  give  place  to  rugosities. 
In  the  latter  genus,  the  heliciform  shape  of  the  case  renders  it  less  necessary.  The 
Cossid  and  Hepialid  pupsB  possess  similar  hooks.) 

(2)  By  the  shape  of  the  anal  segment,  which  ends  in  two  very  strong  and  very 
wide  hooks,  which  curve  ventrally  forward.  (In  the  genus  Fumea — F.  sepium  is  an 
exception* — they  are  curved  backward  and  very  much  spread  out.  The  front  of  the 
segment  caiTies  a  double  excrescence  in  the  form  of  two  tubercles  in  juxtaposi- 
tion ;  in  Apteroua  they  do  not  exist  at  all.  A  longitudinal  depression  is  found  on 
each  side  of  the  abdomen.) 

By  means  of  the  hooks  on  the  abdominal  segments  the  pnpaB  of  the 
higher  Psychids  are  able  to  wriggle  rapidly  up  and  down  in  their  cases. 
One  notices  this  movement  readily  when  the  sun  is  shining  on  a  case  of 
Farhythdia  rillosella  near  the  point  of  emergence.  The  colour  of  most 
of  the  Psychid  pupce  (including  the  generalised  families)  is  yellowish- 
brown,  t'.//.,many  species  of  Psyche,  all  those  of  KpichnopteryA',  Bijttyis, 
Fumea  and  Aptemna,  and  these,  some  days  before  the  emergence 
of  the  imago,  become  blackish,  occasionally  with  a  metallic  reflec- 
tion. In  others,  however,  the  pupa  is  black  with  the  anterior  and 
posterior  areas  red  or  reddish-brown.  Sometimes  the  edges  of  the 
segments  are  darker,  ej/,,  StenophaneH  ajn/ormitt  (Heylaerts).  The 
female  pupa  of  the  higher  Psychids  appears  to  make  much  less  move- 
ment in  its  case.  It  is  very  soft  and  delicate,  the  headparts  are 
ventral,  the  prothorax  usually  frontal  (in  some  both  the  pro-  and 
mesothorax  incline  to  a  ventral  position).  The  abdominal  segments  are 
usually  larger,  the  spiracles  distinct,  and  scars,  denoting  the  position 
of  the  larval  prolegs,  are  also  conspicuous,  but  these  form  a  character 
observable  in  both  sexes,  and  are  found  also  in  the  lower  Psychids. 
In  both  sexes,  too,  the  external  marks  of  the  genital  organs  are 
evident,  and  there  is  generally  some  trace  (sometimes  very  marked)  of 
a  lateral  longitudinal  depression,  homologous  with  the  well-developed 
lateral  flanpre  of  the  Psychid  larvae.  Heylaerts  states  that  the  female 
pupte  of  the  Oikrticulae,  AnimuUdae,  Psychidae,  Apteronidae,  and 
Kpichnnpterynidae  have  no  wing-cases,  and  only  very  rudimentary  ones 
for  the  antennas  and  legs,  but  that  the  genera  Bijwjia  and  Fumea 
possess  wing-cases,  although  the  female  imagines  are  without  wings. 
The  pup©  of  the  lower  Psychids  with  apterous  (or  almost  apterous) 
females — Sahnwbiay  Baukesiay  Taleporla — as  also  those  of  the  higher 
Luffia  and  llacotia,  have  very  distinct  wings.  It  is  stated  that  the 
pupa  of  Apterona  crenulella  {lielLv)is  bent  (conforming  to  the  heliciform 
shape  of  the  case),  and  that  the  female  also  takes  the  same  shape. 

The  dehiscence  of  the  Psychid  pupa  is  interesting.  In  the  lowest 
forms  the  head-parts  are  nearly  (or  actually)  separate,  having  the  legs 
attached  loosely  to  the  wings.  In  the  more  intermediate  forms  {B. 
Hejnum,  &c.),  the  head-parts  remain  attached  together,  but  the  antennae 
stand  out  free.  In  the  highest  subfamilies  ( I  r/i?«//'/ a  reticellaj  F  ,villosella) 
the  whole  front  remains  in  one  piece.  It  is  quite  an  accident  whether 
this  piece  remains  in  its  place  or  is  twisted  aside,  but  even  in  the 
highest  forms,  e.y,,  (\  unirobn-,  the  pieces  separate  as  effectually  as  in 
B.  rnmpuiraU'lla,  with  very  little  interference  (something  a  very  long 
way  short  of  violence).  In  none  of  them  do  the  eye-pieces  go  with 
the  dorsal  headpiece. 

*Jiacotia  gepium  is  not  a  Fumeid,  but  a  Lufliid.  It  has  a  pupa  of  the  Tale- 
poriid  type,  and  the  larva  has  highly  specialised  tubercles  (in  position). 
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The  pupal  life  of  most  (?  all)  Psychida  is  comparatively  short. 
Hybernation  takes  place  in  the  larval  stage  and  this,  therefore,  is  the 
most  lengthened.  Sunshine  appears  to  be  almost  an  absolute 
necessity  for  emergence  in  some  species,  and  almost  all  are  active  day- 
flying  insects.  In  the  higher  Psychids  (at  least),  the  males,  after 
emergence,  mature  very  quickly  and  almost  directly  commence  an 
active  search  for  the  newly-emerged  females.  They  assemble  readily, 
and  appear  to  fly  considerable  distances.  Fmuea  rohaiicoUlla  will  pair 
with  two  different  females  in  an  hour  (copulation  only  lasting  about 
four  minutes)  and  the  first  occasion  may  take  place  within  live  minutes 
of  the  emergence  of  the  male  from  the  pupa-case,  so  rapidly  do  the 
wings  expand,  and  the  moths  become  active.  Heylaerts  notes  that 
"  a  male  may  copulate  with  one,  two,  or  three  females  before  dying, 
the  average  life  of  a  male  Psychid  not  lasting  more  than  two 
days,  whilst  in  captivity  it  sometimes  lives  for  only  a  few  hours,  its 
eagerness  to  find  a  female  being  such  that  it  beats  its  wings 
on  the  walls  of  the  breeding-cage  until  it  falls  exhausted."  Each 
species  has  roughly  a  fixed  time  for  the  emergence  of  the  imago. 
Some  emerge  in  the  morning,  others  in  the  evening.  The  former 
generally  require  the  sun's  rays  to  shine  on  them,  for  the  latter  this 
is  not  necessary,  although,  as  a  rule,  if  one  wishes  to  rear  Psychids, 
the  cages  in  which  they  are  kept  should  be  placed  out  of  doors  summer 
and  winter. 

The  male  Psychids  are  variable  in  size,  extending  from  the  large 
Oiketicus  Jdrbii  measuring  sometimes  45mm.  in  expanse,  to  the  small 
Solenobiids,  &c.,  which  expand  only  10- 12mm.  They  are  usually  of 
dull  coloration — black,  grey  and  whitish  are  the  usual  tints — whilst 
some  are  transparent.  A  few  exotic  species  of  the  Oih'ticidae  and 
Animnlidae  are  less  sombre  in  their  tints.  In  the  higher  Psychids  the 
head  is  more  or  less  strong,  is  very  hairy,  theantennw  are  bipectinated, 
plumose,  or  crenulated.  There  are  ocelli  in  Diplodoma,  HankcHia  and 
Taleporiay  but  not  in  the  higher  families,  the  eyes  are  more  or  less  large 
and  naked,  and  there  are  no  palpi.  In  the  place  of  the  palpi  are  two 
tubercles,  each  bearing  a  thick  brush  of  longer  or  shorter,  black  or 
brown  hairs,  called  by  Heylaerts  the  **  pseudopalpes."  The  tongue 
is  entirely  absent.  The  thorax  is  very  hairy,  the  chitin  beneath  ivory- 
black,  or  -brown,  in  colour ;  the  mesothorax  is  very  wide,  its  scutellum 
very  large  and  round  ;  the  metathorax,  very  narrow  in  the  centre, 
widens  on  either  side,  its  scutellum  is  very  small.  The  abdomen 
normally  does  not  extend  beyond  the  anal  angle  of  the  forewings,  but 
is  able  to  be  extended  enormously  in  the  males  of  those  species  that 
pair  with  the  females  whilst  the  latter  are  in  their  cases,  sometimes  for 
this  purpose,  increasing  two  or  three  times  its  normal  length.  The 
abdominal  segments,  which  are  very  hairy,  are  usually  (always  in  the 
higher  Psychids)  composed  of  very  narrow  rings  of  hard,  dark,  shiny 
chitin,  joined  by  a  very  extensile  membrane.  The  generative  organs 
are  corneous,  very  rudimentary,  and  do  not  carry  the  normal  clasps. 
The  feet  usually  are  not  very  long,  the  anterior,  as  a  rule,  longer  than 
the  posterior  (the  genera  DiaboHU,  Kjnrhnopten/.Vy  BijwjiH  and  Fnwea 
are  exceptions).  The  shank,  femur,  and  tibia  are  hairy,  the  tarsi 
covered  with  -very  short  down.  The  OikHicuIaf*,  Psj/rhidae,  and 
most  of  the  Kpichnopteriffiidae  have  a  spine,  or  epiphysis,  **  spina 
tibialis/'  sometimes  very  long,  on  the  anterior  tibiae.     On  the  second 
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pair  of  feet,  some  genera  (Epichnopteryx  and  Fumed)  have  a  pair  of 
spurs.  On  the  posterior  tibiae,  Psyche  has  a  pair  of  very  small  spurs, 
Diabasis  a  very  well-developed  pair,  whilst  Fiimea  and  Ejnchnopteryx 
have  two  pairs.  The  stigmata  are  placed  in  normal  position ;  the 
wings  differ  much  in  form  and  are  covered  with  hair  and  scales,  the 
latter  often  piliform  are  wide  in  the  genus  Fumea  ;  the  fringe  is  also 
long  and  piliform  (Heylaerts). 

The  female  in  most  of  the  Psychids  is  apterous,  in  fact,  in  all, 
except  those  genera  that  are  at  the  base  of  the  stirps  and  that  have 
been  already  named — Xarj/cia,  Diplodoma,  Melasinay  Psilothnx,  Lypttsa, 
&c.  Bruand  lays  much  stress  on  the  differences  offered  by  the  apterous 
females,  which  he  divides  into  three  groups — 

(1)  Araneiformes — represented  by  Fumea ^  Lujffia^  Bacotia^  Bankeiia,  and 
Solenohia. 

(2)  Semivermiformes — Taleporia, 

(3)  Vermiformes — Kpichnopteryx^  Apterona^  Sterrhopterix^  and  all  the  higher 
Psychids. 

The  "araneiform"  and  **  semi  vermiform "  females  leave  their 
cases  immediately  they  have  emerged  and  rest  upon  the  extremity 
of  the  case  whilst  aw^aiting  the  male — the  Fumeids  with  the  ovipositor 
thrust  into  the  case,  the  anal  tuft  closing  up  the  entrance  to  the  case, 
but  the  others  quite  exposed,  with  the  ovipositor  hanging  down- 
wards (the  case  also  hanging  downwards)  in  the  Solenobiids, 
the  Taleporiid  females  resting  similarly.  Bacotia  and  Luffia,  how- 
ever, rest  on  the  case  with  extended  ovipositor,  until  fertilisation  takes 
place.  We  may  here  mention  that  Bruand  placed  Luffia  ?  with 
the  **  vermiform  "  group — an  evident  error.  The  Solenobiids  and 
Taleporiids  necessarily  adopt  a  different  egg-laying  habit  from  the 
Fumeids.  The  empty  pupa-skin  of  the  female  projecting  from  the 
larval  case  of  the  former  groups,  the  eggs  are  placed  in  the  latter,  by 
means  of  the  long  ovipositor  which  is  inserted  between  the  edges 
of  the  larval  case  and  the  pupal-skin.  The  ovipositor  in  most 
of  these  is  very  elongated,  composed  of  three  cylindrical  pieces, 
two  of  which  are  retractile,  so  that  the  female  can  deposit  its 
eggs  almost  at  the  bottom  of  the  case,  lengthening  or  shorten- 
ing the  segments  of  the  ovipositor  like  the  tubes  of  a  telescope,  the  ovi- 
positor, when  fully  extended  is  often  longer  than  the  body  of  the  female. 
Siebold,  in  his  Memnire  sitr  la  reprodncturyi  de  P}iych4'y  has  given  some 
interesting  anatomical  details  of  the  internal  structure  of  the  ovipositor 
and  of  the  generative  organs.  The  deposition  of  eggs  outside  the  case 
must  be  looked  upon  as  abnormal  in  all  those  Psychids  with  apterous 
females.  The  **  vermiform"  females  of  Bruand — Kpichnopteryxj 
Apterona,  Ihjiiyu,  and  all  the  higher  Psychids — remain  in  the  case, 
coming  up  the  long  silken  tube  to  its  entrance,  the  male  inserting  his 
extensile  abdomen  and  pairing  with  the  female  whilst  in  this  position. 
These  females  are  very  restless,  often  partly  emerging  and  then  retreat- 
ing into  the  case,  until  a  male  has  found  them,  and  on  this  account 
Standfuss  termed  the  group — Pupifwjae,  If  a  male  should  not  find 
them  they  will  often  after  two  or  three  days,  force  their  way  completely 
out  of  the  case  when  they  soon  perish.  Copulation  appears  impossible 
if  a  female  be  removed  from  the  case  (at  any  rate  we  watched  a  male 
P.  nllnsella  most  eagerly  attempting  to  pair  with  an  exposed  female 
returning  again  and  again  for  quite  an  hour,  but  utterly  unable  to  do 
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SO  or  to  place  himself  in  a  position  that  would  allow  of  copulation, 
whilst  the  continuous  vermifonn  movements  of  the  J  increased  the 
difHculty).  On  the  other  hand,  copulation  takes  place  in  a  few  mo- 
ments  when  the  female  is  in  the  tuhe  of  the  case.  After  fertilisation 
the  female  retires  again  into  the  pupa-skin,  which  remains  at  the 
bottom  of  the  larval  case,  and  fills  this  with  the  delicate  eggs  which 
are  packed  so  closely  that  they  often  lose  all  shape  and  outline. 

The  female  of  the  Psychids  (except  those  that  have  winged  females) 
bears  no  resemblance  to  the  male,  and  Schrank*s  definition  that  it  is 
**ein  blosser  Eiersack"  is  very  nearly,  though  not  quite  literally, 
correct.  The  head  is  small,  and  carries  articulated  (Solenobiids, 
Taleporiids,  Fumeids),  or  rudimentary  {Aptemna  and  higher  Psychids) 
antenna?.  The  eyes  are  faceted  in  the  more  generalised,  quite  rudi- 
mentary in  the  more  specialised,  families.  The  mouth-parts  are  rudi- 
mentary (the  mouth  is  said  to  be  closed  by  a  transparent  membrane 
which  stretches  and  contracts  by  the  movements  of  respiration,  although 
we  have  not  observed  it).  The  thoracic  segments  carry  shiny,  corneous 
dorsal  plates,  and,  in  many  instances,  these  are  present  on  some  (or 
all)  the  abdominal  segments,  in  others,  the  abdominal  segments  are 
soft  and  without  protection  of  any  kind.  The  spiracles  are  usually 
distinct,  and  the  subcutaneous  trachete  are  easily  traceable  in  some 
females  {P.  nllom>Ua)f  as  also  are  the  renal  tubes  ventrally  on  the 
anterior  abdominal  segments.  The  nerve  ganglia  along  the  median 
line  of  the  venter  are  also  conspicuous  in  the  higher  groups,  whilst  the 
modification  of  the  terminal  segments  to  form  an  extensile  ovipositor 
in  Solenobiids,  Taleporiids,  Fumeids,  &c.,  has  already  been  noticed. 
This  Fumeid  ovipositor  has  l^een  repeatedly  spoken  of  as  consisting  of 
three  segments,  in  reality,  it  would  appear  that  there  are  but  two,  the 
apparent  third  (the  middle)  one,  being  probably  only  a  special  develop- 
ment of  the  membrane  connecting  the  upper  and  lower  segments,  and 
allowing  them  to  be  withdrawn  one  within  the  other.  In  Vachythelia 
rillosella,  the  ovipositor  (?)  consists  of  the  fleshy  10th  abdominal 
segment,  whilst  on  the  9th,  ventrally,  are  two  soft  fleshy  flaps,  which 
Heylaerts  says  guard  the  entrance  to  the  vagina.  The  female  may, 
or  may  not,  possess  an  anal  tuft  of  wavy  hairs  (with  which  the  eggs 
are  covered).  Almost  all  the  females  of  the  generalised  families  show 
some  trace  of  setae  which  can  often  be  homologised  with  those  borne 
by  the  larval  tubercles.  The  feet  are  exceedingly  well  formed  in  the 
lower,  exceedingly  rudimentary  in  the  higher,  Psychids.  The  abnor- 
mal development  of  the  ovisacs  has  been  already  noted. 

The  general  character  of  the  Psychid  antenna  is  to  be  scaled  dorsally 
and  to  have  very  long  hairs  ventrally.  The  scales  partake  of  tha 
character  of  those  on  the  rest  of  the  insect,  those  of  DiplfKhnna  hvrminata 
{martfinepinwU'lla)  and  Fmiiva  are  very  ordinary  scales,  those  of  the 
haired  species,  /».//.,  P.  n'liitst'lla^  are  narrow  and  hair-like.  The 
**  sensory  hairs  "  are  very  long,  generally  of  a  very  uniform  length, 
and  exceed  in  length  the  thickness  of  the  antenna.  In  the  Taleporiid 
(lower)  section  of  the  Psychids,  the  anti^nnje  are  simple,  the  scales 
and  hairs  are  in  two  rows  (/>.  hmninata,  T.  tubuUmi),  whilst 
sometimes  one  row  of  hairs  seems  rather  smaller  than  the  other  and 
is  on  a  less  projecting  knob.  In  some,  the  hairs  are  tolerably  uniformly 
distributed  (Snlenohia  innmspicudla).  In  the  Macro- Psych  ids  (higher 
section)  the  antennae  are  pectinated,  the  scales  are  (as  is  usual  in  that 
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casej  not  in  definite  rows,  but  evenly  distributed,  and  usually  clothe  the 
pectinations  to  the  tips.     In  a  specimen  of  P.  rillnsella  examined,  they 
appeared  to  be  naked  as  also  in  W,  reticella.     The  antennal  structure 
shows  P.  heiminata  to   be  a  good   Psychid,   that  of   N,   monilifera 
suggests  an  alliance,  in  this  direction,  with  certain  Adelids  (Chapman). 
In  the  Psychids,  the  frenulum  does  not  present  any  very  remarkable 
features.     It  is  present  in  all  the  ^    specimens  examined,  but  is  in 
most  cases,  slender  and  rather  weak.     The  retinaculum  also  is  usually 
feebly  developed.  The  apterous  and  ill-developed  character  of  the  females 
of  almost  all  the  British  Psychids  reduces  the  enquiry  to  an  examination 
of  the  male  sex  only  (except  in  Nary  da  and  Diplodoma).     In  PitycJioides 
rerhuella,  sometimes  placed  at  the  bottom  of  this  stirps,  the  spina 
of  the  male  is  slender,  the  retinaculum  consisting  of  a  group  of  hairs 
and  broad  scales  on  the  costal  nervure.     The  female  has  two  slender 
spinulflB  locking  into  a  slight  fasciculus  of  scales  on  the  median  nervure. 
In  Narycia  vionilifera  the  ^  spina  is  slender  and  pale  in  colour,  lock- 
ing into  an  inconspicuous  retinaculum  whilst  the  $   has  three  slender 
spinulsB.     The  male  of  Diplodotna  {herminata)  has  a  slender  spina,  a 
bright  transparent  brown  retinaculum,  covered  and  concealed  by  an 
overlapping  fringe  of  scales.     Solenobia  (hvcompicHella)  has  the  spina 
very  slender  and  weak,  the  retinaculum  a  mere  bunch  of  scales,  whilst 
in  Talejyoria  {tubulosa)  the  spina  is  long  but  slender,  the  retinaculum, 
also,  simply  a  group  of  long  scales.     In  Bankenia  {compurcatella)  the 
spina  is  very  slender,  the  retinaculum  is  bare,  but  stronger  than  in 
many  allied  species.     Comparing  this  with  the  two  preceding,  one 
may  say  that  in  2\  tubulosa  the  spina  is  slightly  thicker  and  the  retina- 
culum more  strongly  fringed  with  hairs,  whilst  in  -S'.  uwonspicuella  the 
spina  is  darker  and  the  retinaculum  is  coated  with  thin  straggling 
hairs,  but  decidedly  weaker  than  in  J),  compurcatella.     In  Fumea,  the 
spina  is  slender,  but  whilst  the  retinaculum  of  F,  ca^ta  is  very  weak 
and  inconspicuous,  that  of  F,  cramiorella  forms  a  small  close-fitting 
pocket  on   the  nervure,   covered  by  a  few  long  hairs,  and  that  of 
F,  aaxicolella  is  rather  conspicuous,  bare  of  hairs,  corneous  and  covered 
somewhat  thickly  with  small  scales,  and  larger  than  the   retinaculum 
of  /♦'.  cramorella.     In  Proutia  {hetuluw)  the  spina  is  very  slender,  the 
retinaculum  very  small  and  weak.     In  Luffia  {lapldella)  the  spina  is 
slender,  the  retinaculum  small  and  closely  curling  into  a  tight  tube  for 
the  spina,  studded  by  a  few  long  hairs,  whilst  in  Bacotia  [aepium)  the 
spina  is  rather  thicker  and  stronger  than  in  the  allied  species,  and 
the  retinaculum  is  short   and   almost   bare  of  scales.      In   WhitUeia 
{reticella)  the  spina  is  slender  and  very  glossy,   the  retinaculum  small 
but  effective.     In  Kpichnopteryx  (pulla)  the  spina  is  very  slender,  the 
retinaculum  varies  from  a  weak  and  slight  bunch  of  scales  to  one  that 
forms  a  very  small  sac  or  pocket  on  the  nervure,  almost  bare  of  scales, 
and  grips  the  spina  closely.     In  SterrhopterLc  Htatidfusdy  the  spina  is 
long  but  slender  whilst  the  retinaculum  forms  a  flattened  pocket  on  the 
nervure,  almost  bare  of  scales.    In  S,  zertnatt^mis  the  spina  is  long  and 
black  and  the  retinaculum  stands  out  boldly  from  the  nervure  curled 
over  into  a  hook  or  ring.     In  Pachythelia  {rillosella)  the  spina  is  fairly 
strong,  the  retinaculum  forming  a  pocket  on  the  nervure  almost  bare 
of  scales,  whilst  in  Canephora  (unicolor)  the  spina  is  well-developed, 
the  tip  received  into  a  small  pocket  on  the  nervure  almost  bare  of 
scales,  but  edged  with  a  few  broad  scales  (Griffiths). 
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As  we  have  already  stated,  the  males  fly  almost  as  soon  as  emer- 
gence has  taken  place,  and  are  so  active  that  many  species  are  worn 
to  shreds  in  an  hour  or  two.  They  seek  the  females  with  great  ardour 
and  "  assemble  "  freely ;  the  Oiketicid  males  have  been  known  to  enter 
the  pupa-case  to  the  utter  ruin  of  their  wings.  Armitage  exhibited 
{Pmc,  Knt,  Soc.  Lond.,  ser.  8,  vol.  ii.,  pp  108-104)  a  case  of  Oiketicm 
kirbi/i,  into  the  "cap  "  of  which  three  males  had,  at  the  same  time, 
inserted  their  abdomina,  directly  after  its  extremity  had  been  opened 
bv  a  newly-emerged  female.  Heylacrts  states  that  he  has  often 
observed  that,  when  a  freshly  emerged  male  recognises  that  a  female 
is  near  him,  he  pairs  immediately  without  waiting  for  the  expansion  of 
his  wings. 

The  manner  of  copulation  in  the  Macro-Psychids  was  described 
(Stett,  Ent.  ZeituiP/,  1844)  by  Mann.  When  a  male  has  found 
a  case  which  has  the  free  end  open,  thus  showing  that  the  female  has 
emerged,  it  fixes  itself  by  means  of  its  feet  on  the  upper  part  of  this 
end.  Elongating  its  abdomen,  it  introduces  it  into  the  opening, 
pushes  it  beneath  the  venter  of  the  female  which  presents  its  head 
to  him,  and  introduces  the  penis  into  the  vagina.  After  some 
minutes,  copulation  is  finished,  the  male  flies  off  to  seek  another 
female,  whilst  the  first  immediately  commences  to  lay  her  eggs  in  the 
empty  pupa-skin  and  in  the  case  when  the  former  is  tilled.  The  mode 
of  copulation  varies  considerably,  however,  in  the  different  groups  as 
we  have  already  shown,  and  whilst  the  vermiform  females  do  not  leave 
the  case  for  this  purpose,  the  araneiform  females  pair  on  the  outside  of 
the  case,  whither  they  crawl  immediately  on  emergence.  Bruand 
erroneously  states  that  the  vermiform  females  turn  round  in  the  pupa- 
case  after  emergence  and  expose  .the  anal  segments  at  the  opening, 
adding  that  whilst  the  female  is  awaiting  the  male,  she  re-enters  the 
case  at  the  slightest  disturbance.  By  the  time  that  the  female  has 
laid  her  eggs  she  is  reduced  to  the  smallest  conceivable  dimensions, 
and  most  of  the  vermiform  Psychids  appear  then  to  voluntarily  leave 
the  case.  Bruand  notices  that  if  copulation  does  not  take  place  in  a 
few  days,  the  female  comes  right  out  of  the  case,  drops  to  the  ground 
and  dies,  an  observation  which  we  have  already  affirmed.  The  fact 
that  the  females  are  apterous  would  lead  one  to  conclude  that  the 
Psychid  species  may  be  very  localised,  and  this  is  frequently  so,  whilst 
the  tendency  is  often  intensified  by  the  fact  that  the  larvae  walk  slowly. 
Bruand,  however,  notes  that  if  a  larva  be  disturbed  when  walking,  it 
falls,  and  is  often  carried  by  the  wind  to  a  considerable  distance  before 
reaching  the  ground ;  he  observes  that  when  he  has  been  collecting 
cases  of  Hi/alina  alhiiUi  and  Pnmtia  salinddla,  he  has  seen  the  cases 
carried  right  away  by  a  sudden  gust  of  wind. 

Dyar  concludes  that  the  family  must  be  of  great  age,  and  the  wide 
distribution  of  its  members,  which  are  found  in  all  quarters  of  the 
globe,  confirms  this  view.  The  generalised  condition  of  the  lower 
families  of  the  stirps  also  supports  this  supposition  and  the  suggested 
alliance  with  the  earliest  branches  of  the  Tineid  stirps  accentuates  it. 
It  is  practically  the  only  superfamily  of  Lepidoptera  in  which  the 
females  of  almost  all  the  species  are  wingless,  yet  we  should  not  look 
on  this  as  evidence  of  generalisation,  but  rather  as  specialisation  in  its 
highest  sense,  the  females  having  been  developed  until  they  are  little 
more  than   huge   bags   of  eggs.      That  the  lowest  members  of  the 
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Psychid  phylum  Iiave  a  great  antiquity  is  certain,  and,  whilst  dealing 
with  this  point,  one  cannot  help  calling  attention  to  the  fact  that  Stephens 
twice  (?  thrice)  described  Narycia  monilifera  {melanella)  and  placed  it  on 
one  occasion  among  the  Lepidoptera,  and  on  another  among  the  Trichop- 
tera,  whilst  Jordan  remarked  {Ent.  Mo.  Mofj.yXX,,  p.  221)  that,  though 
the  testimony  of  the  rocks  might  be  against  him,  he  could  not  help 
indulging  in  the  hypothesis  that  **  the  archaic  form  of  lepidopterous  life 
was  almost  a  land  Trichopteron,"  and  that  **  the  cases  of  these  early 
Psychids  might  yet  be  found  in  the  fossil  state."  If  so,  one  would 
hardly  expect  to  find  the  complicated  structures  resembling  those  of 
the  higher  Psychids  of  to-day,  but  rather  simple  structures,  more 
closely  allied  to  those  woven  by  Talepnna  and  Solennbia. 

In  the  Affrindtural  Journal^  published  by  the  Department  of  Agri- 
culture of  the  Cape  of  Good  Hope,  February  16th,  1899,  pp.  211-216, 
Lounsbury  gave  an  account  of  a  Psychid  which  he  believed  to  have 
been  indigenous  on  thorn  trees,  but  which  had  transferred  itself  to  the 
imported  **  wattle  '*  trees,  that  it  was  reported  to  be  injuring  very 
Eeverely,whilst  another  species  was,  at  the  same  time,  mentioned  as  doing 
much  damage  to  the  vine.  Bo  far  as  one  can  judge  from  the  cases,  the 
first  is  a  Psychid,  the  second  a  Fumeid.  Fallou  gives  {Revue  Sci.  Nat, 
Appliq.f  xl.,  July,  1893,  pp.  79-85)  an  account  of  the  unprecedented 
abundance  of  H^a/tna  atra,  L.  (?  Ihyche  awimtella^  H.-S.)  in  Auvergne, 
in  1892,  when  it  committed  considerable  damage  to  the  pastures  of  the 
mountain  regions  of  that  district,  although  usually  not  particularly 
abundant  there. 

The  distribution  of  the  higher  Psychids  is  perhaps  best  learned 
from  Kirby's  Cataloyne^  pp.  600-624.  From  this  we  gather  that  the 
genus  Acmmnaticm  comes  from  Chili,  Oiheticm  from  California,  the 
southern  United  States,  Central  America,  the  West  Indies  and  occurs 
in  S.  America  to  Patagonia  ;  Thyridoitteryx  comes  from  N.  America 
and  the  West  Indies ;  Dipyle  from  Mexico,  Meturay  vlania  and  Jjotnera 
from  Australia,  lAothnla  from  New  Zealand,  Dappida  from  Ceylon  and 
Hongkong,  Metiser  and  Aprata  also  from  Ceylon,  and  Dehor rea  from 
Madagascar.  The  distribution  of  the  two  species  of  Manatha — one  in 
Ceylon  the  other  in  Texas,  and  the  distribution  of  Ktim^ta — Gambia, 
Delagoa  Bay,  Caffraria,  Ceylon,  East  Indies,  Australia,  China,  Japan, 
Surinam  and  Brazil — make  one  doubt  whether  the  species  are  naturally 
allied  that  are  included  in  these  genera.  Anesina,  Barandra^  DasarathOf 
hahula,  Ea/dcota,  Mnfi'atiay  KuruknttaniHy  Kophene  and  MahoAena  are 
Indian  genera ;  Platemneta  is  Japanese ;  A  nim  tda  extends  from  Australia 
and  Sumatra  to  Venezuela  and  Brazil ;  whilst  Bomhalina  is  found  in  India 
and  Natal.  Chalia  is  undoubtedly  a  mixed  genus  (as  used  by  Kirby)  with 
several  divergent  elements,  and  its  distribution  would  be  misleading. 
Canejdtoray  Aniictay  Fumana^  Oreopnyvhey  Sterrhoptjerixy  VhalacropterijTy 
ApteronUy  Stichoh(un:^y  Psychid iGy  Kpirhnoptery.Vy  and  Fumea  are  (as  used 
by  Kirby)  essentially  PalaBarctic  genera,  but  Psyche  is  practically  cos- 
mopolitan and  probably  (with  the  exception  of  the  Palaearctic  and 
Nearctic  elements)  heterogeneous.  Platoeceticusy  (Edoniay  iSapinella, 
Thanatopnychey  Psychoffrapha  a,nd  PsychornKtua  are  AmenceLn  ;  Orophora 
comes  from  New  Zealand,  and  Genduara  from  Australia.  Little  is 
known  of  the  distribution  of  the  generalised  families  outside  the 
Palaearctic  region,  but  where  this  is  known  it  is  mentioned  in  our 
account  of  the  family,  subfamily,  or  genus,  as  the  case  may  be. 
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Bteumar  tells  us  that  the  larvae  of  the  Psychids  were  knowB  to 
Aristotle,  who  called  them  ''  Xylothoros,**  a  name  that  has  been  trans- 
lated into  Latin  as  "  Ligniperda,"  as  if  the  insects  lived  on  and  digested 
wood  instead  of  simply  making  their  cases  of  it,  although  very  many 
cover  themselves  with   small  pieces  of  grass,   leaves,  and  lichen  in 
preference.     Pliny  knew,  however,  that  they  were  true  lepidopterous 
larvsB,  and  Reaumur  expresses  the  opinion  that  the  cases  are  hardened 
by  the  solid  particles  for  the  protection  of  the  larva,  the  silk  being  in- 
sufficiently firm,  whilst  he  considers  that  grass  is  generally  utilised, 
not  because  it  represents  the  food-plants  of  the  larva  using  it,  but 
because  it  is  more  easily  cut  off  and  attached  to  the  cases.     The 
species  noticed  by  Reaumur  in  the  MSnwireSf   iii.,  pp.  148-204,  are 
Apterona    crenulella,    Vumea    rahoricolella,    F.   casta,   F,   crtLuiordla, 
/  Acanthopsyche    opacella,     /  Pachythelia     villosellaf     Luffia    lapideUa, 
Bacotia  sepiitm,  and  Solenobia  triquetrella  (/  <9.  inctmspicuelld),  many  of 
which  appear  to  be  fairly  recognisable  ;  in  fact,  Reaumur's  description 
of  L.    lajndella  is    the    only    complete    life-history    of  the    insect 
known  to  us.     Poda,  in  1761,  described  {Ins,  Mint,  Graec.)  a  Psychid 
(which  he  considered  to  be  a  Tenthredo)  as  Tentliredo  hirsnta,  whilst 
Scopoli,  in  1768,  referred  two  species  to  the  Phryganeids  as  Phryganea 
pectinicornis  and  P,  dubia.      In  1762,  Geoffrey  described  {Hist,  des 
Insectes)  two  species,  one  having  a  case  covered  with  longitudinal  straws, 
the  other  with  a  case  composed  of  transverse  straws  (the  former  being 
named  afterwards  paUatns  in   Fourcroy's  Ent,   Paris,     He  also  de- 
scribed   {loc.    ciL)    Luffia  lapidella  and    a    Solenobia    (/  triqiietrella) 
which  were  named  in  the  later  work  lictienosa  and  lapidosa  respectively ; 
as  also    Xaryda  monUifera  and   Diplodoma   henninata,    the  species 
now  bearing  Geoffroy's  (Fourcroy's)  names,  although  generally  spoken 
of  as  y,  mdanella  and  D.  vianjinepunctella,      Linn6,  in  the  Systeyna 
Naturae,  xiith.  ed.,  1767,  vaguely  diagnosed  a  Scandinavian  species 
among  the  Plialena€'Bond)yce$  as  :   "  Bombyx  atra,  elinguis,  tota  atra, 
magnitudo  vix  muscam  carnariam   superat."     Scarcely  one  of  the 
descriptions  of  the  larger  species,   however,  to  which  names  were 
attached,  can  certainly  be  connected  with  a  known  species,  and  one  of 
the  first  descriptions  that  can  be  thus  applied  is  that  of  Bombyx  unicohr, 
Hufnagel,  Berl.  Matj,,  ii.,  p.  418,  in  1766.     In  1767,  Pallas  first  drew 
attention  to  the  phenomenon  of  parthenogenesis,  and  wrote   {Nova 
Acta  Phys.    Acad,  Caes,  Leop,  Carol,,  p.  480) :  '*  Phalsenarum   biga, 
quarum  alterius  fsemina  artubus  prorsus  destituta,  nuda  atque  vermi- 
formis,   alterius,  glabra  quidem  et  impennis,   attamen  pedata  est, 
atriusque  vero,  sine  habito  cum  masculis  commercio,  faecunda  ova 
parit.'*     He  described  and  figured   {toju,  cit,,  p.  485,  pi.  vii.,  figs.  1-5, 
10)  Funiea  casta  and  Canephora  nnicolor,  whilst  in  1776,  Denis  and 
Schiffermiiller  {Wien,  Verzeichniss)  enumerated  seven  species — Tirua 
graminella  {  =  unicolor),  T,  viciella,  T,  hirsutella  {/nee  Hb.),  T.muscella 
{?  atra,  Esp.),  T,  bomhycella,  2\  peetinella,  and  T.  plutnella  (/  pulUif 
Esp.).     In  their  description  of  T,  viciella,  these  authors  assert  {loc, 
cit,,  pp.  292-298)  that  there  is  no  female,  and  express  the  opinion  that 
the  eggs  hatch  directly  from  the  pupa,  without  the  intervention  of  a 
male,  an  error  of  observation  that  can  readily  be  understood,  when 
the  egg-laying  habits  have  once  been  noticed.    Between  1781    and 
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1786  Brahm  and  Johann  Hiibner  described  and  figured  certain  species 
in  Ftiessb/s  Archir  (In-  Triseh'tniffeHchichU',  whilst  Esper,  between  1777- 
1794,  and  Fabricius,  de  Villers,  Vieweg,  Borkhausen,  Jacob  Hiibner, 
and  Thunberg  described  several  species  towards  the  end  of  the  century, 
the  larger  Psychids  being  by  some  of  these  authors  placed  among  the 
Bombyces,  the  smaller  ones  among  the  Tineids. 

Schrank  appears  to  be  the  first  author  who  separated  the  Psychids 
as  a  distinct  group,  diagnosing  the  larger  species  under  the  generic 
title  Psyche,  as  follows  {Fauna  Boica,  p.  87) — 

Federmotte,  211,  Psyche. — Mannchen  :  Fiihlhomer;  doppelkammformig, 
Fliigel;  flach  dachformig,  ansehnlich.  Korper,  schmal.  Fiisse,  fast  nackt. 
Weibchen  :  Ein  blosser  Eyersack.  Lebensart:  Die  Raupen  wohnen  in  Sacke  aus 
zusammengeBponnenen  Blattstilcke  oder  Blattribben,  die  bei  einigen  Arten  sehr 
kiinstlich  sind,  und  die  sie  allenthalben  herumtragen.  Aas  den  Eyern  kommen, 
auch  ohne  Begattung,  lebendige  Jungen  aus,  die  aber  nicht  fortwachsen. 

Schrank  had  an  unfortunate  habit  of  changing  specific  names,  ejj,, 
graminella  is  called  t/rawinuwy  viciella  becomes  nciae,  atra  is  changed 
to  affrostiih'H,  &c.  In  1809,  Latreille  restricted  the  genus  to  hieracii, 
viciella,  and  wnscella  {Gen,  Cntst.,  iv.,  p.  219),  whilst  Kirby,  in  1892, 
makes  (Cat.  Lep.  Het,,  p.  515)  viciella  the  type  of  the  genus.  As 
Hciella  is  not  congeneric  with  any  British  species.  Psyche  (as  now 
restricted)  is  not  represented  in  Britain.  With  Ochsenheimer,  the 
history  of  the  Psychid  literature  becomes  more  voluminous,  but  at  the 
same  time  more  exact,  and  the  species  more  clearly  defined.  To  trace 
this  literature  through  the  works  of  Germar,  Duponchel,  Boisduval, 
Zeller,  and  Herrich-Schiifter  would  occupy  too  much  space,  although 
the  latter  author's  work  in  the  Sys.  BearbciUoifjy  voK  vi.,  is  worthy  of 
notice ;  it  was,  however,  subsequent  to,  and  probably  inspired  by, 
Bruand's  Monoffrajth  des  Psychiiles,  published  in  1853,  which  is 
deserving  of  all  praise,  and  has  practically  formed  the  basis  of  almost 
all  subsequent  work  on  this  superfamily,  and  his  attempt  to  clear  up 
the  confusion,  relating  to  the  synonymy  and  life-histories  of  the  species, 
was  so  far  successful  that  a  solid  foundation  for  future  work  was  pro- 
duced by  him.  Siebold,  Speyer,  Hofmann,  Standfuss,  Heinemann, 
Milliere,  and  Heylaerts  have  since  paid  special  attention  to  the  group. 

We  have  already  stated  that  Scopoli  referred  the  Psychids  to  the 
Phrytjaneidae,  and  Curtis  observes  that,  in  more  than  one  respect,  the 
Psychids  approach  the  Phryganeids,  and  he  considers  that  they  may 
be  found  to  unite  the  two  orders,  not  only  on  account  of  the  remark- 
able resemblance  between  the  economy  of  their  larvas  and  the  form  of 
the  perfect  insects,  but  the  similarity  of  the  cases  with  which  they  are 
clothed.  Newman  allies  them  also  with  Phryyatiea,  but  states  {ZooL, 
viii.,  pp.  c-ci)  that  whilst  in  StrrrhnpUrix  hirsuU'lla  {calvella)  the 
wings  only  produce  scattered  hairs,  greatly  resembling  those  possessed 
by  many  species  of  Phryyanea,m  ('.  unicolnr  {(p-amimila)  the  wings 
are  completely  covered  with  true  lepidopterous  scales.  It  is  rather 
remarkable  that  the  question  as  to  Psychids  being  Lepidoptera  should 
have  been  thus  raised  at  this  late  period.  Stephens  points  out  that 
the  palpi  are  in  a  high  state  of  development  in  the  Trichoptera,  and 
that,  therefore,  the  Psychidae  cannot,  from  their  oral  organs,  belong  to 
that  order. 

Linn6  seems  to  have  been  the  earliest  author  to  place  the  larger 
Micro-Psychids  among    the  Bombycids,  and  the  Psychidae,  KjAch- 
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nopterygidae  and  Fumeidae  were  so  placed  by  Borkhausen,  Brahm» 
Vieweg,  and  Ochsenheimer.  The  first  real  attempt  to  classify  the 
Psychids,  however,  was  made  by  Hiibner.  He  includes  the  whole 
superfamily  in  the  TiNEmEs,  and  divides  them  (Yerzeichniss^  pp.  898- 
400)  into  **  CanephoraB-verflP "  and  "  Canephorae-falsa?,"  the  former 
representing  the  so-called  Bombycid,  and  the  latter  the  so-called 
Tineid,  section.  Gu^n^e,  too,  was  a  strong  supporter  of  the  Tineid 
affinities  of  the  Psychids,  and  insisted  that  they  formed  but  one  super- 
family.  In  1846,  he  criticised  (Ann,  Sov.  KnU  France,  2,  iv.,  pp.  6-7) 
the  position  of  the  Psychids,  objected  to  their  being  placed  near  the 
Liparids,  and  pointed  out  how  vital  are  the  differences  between  the 
apterous  female  Orgyiids  and  Liparids  on  the  one  hand,  and  the 
wingless  female  Psychids  on  the  other,  both  in  their  body-struc- 
ture, antennte,  ovipositor  (terebriform  in  Psychids),  ko.  He  compares 
the  larval  habits  of  Talepnria  with  those  of  Adela,  and  concludes  that 
the  Psychid  alliance  is  with  Adela,  Incurraria,  &c.,  and  not  with 
Liparis  and  Onji/ia. 

Stephens  considered  that  the  Psychids  were  Bombyces  on  the 
grounds  of  **  the  rudimentary  oral  apparatus,  which  is,  in  general,  so 
slightly  developed  in  the  group,  especially  among  the  typical  species, 
as  to  become  nearly  obsolete  in  some  of  the  gigantic  ones,  and  the 
same  deficiency  of  trophi  serves  likewise  to  detach  them  from  the 
Tineae,  in  which  they  are  typically  so  highly  developed  as  to  exhibit  all 
four  palpi  most  distinctly  without  the  aid  of  a  lens."  He  allies  them 
with :  (1)  The  Crepuscularia  (through  HetenMjynis  penella),  (2)  The 
Tineids  (through  Taleporid).  (8)  The  Bombyces  (through  Oiketicu.H). 
Horsfield  places  the  Psycnids  with  the  Hepialids,  uniting  them  by 
means  of  the  singular  genus,  Oiketicus,  Guilding. 

Bruand,  in  1858,  criticised  the  superficial  division  of  the  Psychids 
into  Macro-Psychid  (Bombycid)  and  Micro-Psychid  (Tineid)  sections. 
Duponchel  defined  the  Tineid  section  as  having :  *'  Les  fourreaux  nus 
ou  unis,  et  non  revetus  de  pailles  ou  debris  de  feuilles  commes  ceux 
des  Psyches,"  and  then  placed  the  modern  genera  Kpichiopteryjc, 
Fumm,  ProHtia,  Baeotiaj  among  them,  whilst  TalejHjria  was  placed  among 
the  Macro- Psychids  and  later  among  the  Micro- Psychids.  Herrich- 
Schiiffer  places  (Sys.  Bearb,,  ii.,  pp.  17-22)  the  Macro-Psychids 
between  the  Cocliopods  and  the  Heterogynids,  and  observes  that  *'  the 
habitus  of  the  Psychids  is  somewhat  similar  to  the  Cocliopods,  the 
absence  of  the  tongue  and  secondary  eyes  (ocelli)  and  the  fact  that  the 
hind  tibiae  possess  only  one  pair  of  spurs,  afiford  other  points  of  resem- 
blance. The  two  inner  marginal  nervures  of  the  forewings  that  are 
present  in  the  Cocliopods  are  united  towards  the  base  in  Psychids, 
whilst  the  three  inner  marginal  nervures  of  the  hindwings  are,  in 
some  Psychids,  almost  perfect,  although  in  many  the  third  is  scarcely 
to  be  recognised,  especially  towards  the  base.  The  Psychids  would 
accordingly  connect  the  Cocliopods  with  the  Tineids — Canephora 
(Fumeaj  Kidchnopteryx)  and  Taleporia ;  on  the  other  hand,  they 
approach,  through  the  Heterogynids,  still  nearer  to  the  Zygeenids 
(Anthrocerids).  The  relationship  of  this  family  with  the  Bombycids, 
&c.,  especially  with  Lipanit  mono,  is  only  superficial."  To  this  extent 
then  Herrich-Schafifer  follows  Duponchel  and  carries  over  the  Epich- 
nopterygids  and  Fumeids  to  the  Tineid  stirps,  whilst  separating  them 
from  the  Macro-Psychids  (a  method  since  followed  by  Meyrick).     One 
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need  not  be  surprised  that  the  superficial  resemblance  of  the  Fumeid 
and  Taleporiid  females  misled  Herri ch-Schilffer,  but  one  is  somewhat 
astonished  that  the  Epichnopterygid  female  did  not  point  out  the  true 
position  of  this  family.  Here  one  may  draw  attention  to  the  fact  that 
in  these  higher  Psychids,  in  particular,  the  9  is  the  most  modified, 
and,  therefore,  although  one  may  look  to  the  male  for  the  position  of 
the  superfamily  among  others,  one  must  turn  to  the  ?  for  the 
characters  by  which  the  members  of  the  group  must  be  arranged 
among  themselves.  Divisions  (especially  generic),  therefore,  based  on 
female  characters,  are  correctly  founded,  and  are  not  to  be  put  aside  if 
unsupported  by  male  characters,  and  should  be  retained,  perhaps,  even 
if  contradicted  by  them.  It  is  these  groupings  that  are  now  wanted 
before  we  can  get  much  further  with  the  classification  of  the  higher 
subfamilies  and  genera. 

Stainton  separated  the  Macro-Psychids  from  the  Micro-Psychids, 
but  included  the  Epichnopterygids  and  Fumeids  in  the  former  section, 
sandwiching  the  latter  between  the  FlatypU'rytiidae  and  dochliopodidae. 
Barrett  follows  Stainton  in  placing  the  larger  Psychids  ( Psyche, 
Kpichnopteryx,  and  Fumea)  in  a  heterogeneous  group  called  Bombycina 
— comprising  such  superfamilies  as  Xeuzn-idesj  Hejnalides,  CoMidideSy 
XulideHf  Lithosiides,  Arctiides,  and  J  J  par  idea — and  locates  them  next  to 
the  Liparids,  because  **  their  general  structure  is  rather  closely  con- 
nected with  the  last  genus  {(h-yyia)  through  PenthopJwra  mono — a 
semi-transparent-winged,  black  species,  with  semiapterous  female,  of 
which  the  larva  lives  on  grass,  but  is  not  a  case-bearer."  We  are  not 
quite  clear  in  what  way  **the  general  structure"  of  Psychids  "is 
closely  connected  "  with  Liparids.  We  doubt  whether  all  Psychids 
are  black,  their  females  semiapterous,  or  that  all  their  larvas  feed  on 
grass. 

Bruand  concluded  that,  as  a  whole,  the  Psychids  originated  with 
the  Tineids,  and  that  they  should  be  placed  among  the  Tineina  (as 
previously  understood),  immediately  preceding  the  Tin^ites.  We  have 
already  stated  that  Bruand  included  almost  the  whole  of  the  Psychids 
in  one  genus — Psyche — but  his  subdivisions  of  the  genus  make  this  a 
mere  matter  of  terms,  and  his  groups  correspond  almost  exactly  with 
the  genera  adopted  today.  He  asserts  that,  taken  as  a  whole,  and  in 
spite  of  the  character  of  the  inner  nervure,  the  general  system  of  the 
neuration  is  as  analogous  as  that  of  other  equally  important  groups, 
and  he  insists  that  closely  allied  species  in  other  genera  often  differ 
more  than  does  the  albida  division  of  Psyche  (  =  ()reopsyche,  Heyl.) 
from  the  jmlla  or  cvamorella  divisions  (=  Kpichnopteryx  and  Fumea). 
He  considers  that  his  plate  of  the  neuration  is  sufficient  to  convince 
one  that  this  character  justifies  him  in  uniting  the  so-called  Tineid 
and  Bombycid  sections  in  one  group  and  placing  them  in  the  Tineids. 
On  the  various  characters  he  enunciated,  Bruand  associated  Typhonia, 
Hetei'oyyyiu,  Psyche  and  P^ychoides  in  one  superfamily,  which  he  called 
a  tribe.  His  genus  Psyche  comprised  the  genera  Psyche,  Fumea, 
Einchnoptery.v,  Solenobia,  Taleporia  (in  part),  as  used  by  Staudinger 
and  Wocke  in  their  Cataloy,  1871,  as  well  as  Bankesia,  Bacotia, 
Lulfia  and  Proutia  (of  our  own  definition),  and  Bruand  considers  the 
characters  presented  by  these  so  homogeneous  as  not  to  permit  the 
establishment  of  more  than  unimportant  subdivisions. 

With  regard  to  the  neuration  it  may  be  here  mentioned  that, 
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according  to  Bruand,  Kpiehnopteryd'  biwtbtfcellay  Fiimea  crassiorellaf 
ProHtia  salicnlella^  &c.,  have  the  internal  nervuro  (parallel  with  the 
inner  margin)  of  the  forewinj^s  simple,  as  in  Talepona  politella, 
T.  Uihuloaa,  Stdennbia  rlathirlla  t"tc.  This  character  appeared  so 
important  to  Herrich-Schiiffer  that  he  founded  his  genus  TalepoHa 
upon  it,  including  in  the  genus  Psijchc  all  those  species  that  had  the 
inner  nervure  bifurcate.  Bruand  considers  that,  without  attaching 
too  much  importance  to  this  character,  it  sufficiently  indicates  that  the 
species  exhibiting  it  should  not  be  separated.  It  was  practically  on 
the  character  offered  by  this  nervure,  too,  that  Herrich-Schiiffer  placed 
the  Macro-Psychids  in  the  liombycids,  between  the  Cochlidids  and 
Heterogynids,  whilst  the  other  group — comprising  the  Taleporiids, 
Solenobiids  and  Tjfphnnia  (Mdaitina) — were  placcKl  in  the  Tineids, 
Herrich-Schaffer,  however,  all  the  while  avowing,  that  they  have  the 
strongest  affinities  with  the  Psychids  proper,  for,  according  to  him, 
Psyche  forms  the  passage  from  the  Cochlidids  to  the  Tineids. 

Meyrick  places  the  Psychitlae  {Psyvhe^  Sttnlwpterix)  in  the  Psychina 
which  contains  also  the  Xfitzendac,  Anthroceridae  {ZyyaenUlae),  and 
Cocklididas  (Heteroyeneidac).  He  transfers  all  the  other  genera — 
KpichiwpteryjL',  Fnmea,  Solcnohia,  Talt'poriaj  Xarycia  and  Ih'ploduma — to 
the  Tineulae,  these  genera  being  sandwiched  between  Arcndvpiay  Curt., 
on  the  one  hand,  and  Ochsvnheimeria^Hh,,  on  the  other.  The  separa- 
tion of  Kpivhnoptery.v  and  Fumva  from  the  larger  Psychids  had  been 
suggested,  as  we  have  noticed,  by  Herrich-Schaffer  and  Duponchel. 
In  our  opinion  Meyrick  quite  yields  the  position  in  making  the  separa- 
tion because  he  says  that  he  considers  his  Psyvhidae  (also  the  Xeu::eridae, 
Anthrovendae  and  (Whlididar)  as  **  correlative  developments  from  a 
common  ancestral  form,  which  must  have  closely  approached  the 
typical  Tineidae  (group  of  Kpiclnutptery.v)  '*  {Handbook,  &c.,  p.  443). 
This  reminds  one  much  of  Herrich-Schiiffer's  statement  that  Psychids 
connect  the  Cocliopods  with  the  Tineids,  ( 'anephora  [Fumea  and  Fpich- 
noptenjj-)  and  Taleporia,  whilst,  on  the  other  hand,  they  approach  through 
the  Heterogynids  still  nearer  to  the  Zygaenids  (Anthrocerids),  &c.  It 
appears  to  us,  therefore,  that  Herrich-Schaffer  and  Meyrick  widely 
separate  the  Micro-Psychids  from  the  Macro-Psychids  and  then  argue 
that  they  are  in  reality  very  closely  allied. 

Spiiler  followed  Bruand  in  uniting  the  two  sections,  and  states  that 
in  shape,  and  mode  of  life,  the  females  of  many  species  of  Fumea, 
Kpivhnoptery.v  and  Talcporla  (including  Solenobia)  are  much  more 
nearly  related  to  each  other  than  are  those  of  other  species  of  Fumea 
and  Psyche,  the  species  of  the  latter  genus,  judging  by  the  neuration, 
falling  into  two  groups.  These  views  as  to  the  unity  of  the  Psychids 
in  one  superfamily  are  confirmed  by  Chapman,  who  says  that  "  the 
Psychids  are,  judging  by  the  structure  of  the  pupae,  a  homogeneous 
group.  Whittleia  rcturlla  (a  Tineid  according  to  Meyrick)  and 
Pachythelia  villonella  (a  true  Psychid)  come  close  together  and  have 
identical  pup*.  If  there  be  a  subdivision  it  is  between  the  plant- 
eating  and  lichen-eating  groups,  and  they  are  only  subdivisions  of  the 
same  superfamily  "  (in  litt.).  Chapman  further  notes  that  Psychids 
are,  speaking  paradoxically,  especially  homogeneous,  in  exhibiting  the 
most  remarkable  vagaries  in  their  neuration — nervures  present  or  ab- 
sent, accessory  nervures  present  or  absent,  &c.,  in  all  sorts  of  ways  in 
otherwise  closely  allied  genera.  He  considers  that  they  might  be  divided 
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in  various  ways  on  neurational  characters  that  elsewhere  might  divide 
families.  Why  one  neurational  vagary,  viz,,  '*  hind  wings  with  7  and  8 
united  by  a  cross  nervure  "  should  separate  one  lot  from  another,  one 
can  hardly  understand.  Oiketicm  wants  the  bar  and  so  is  a  Taleponal'* 
{in  litt, ),'•'■ 

Packard  fully  supports  this  view  and  writes  {Bomhydne  Moths  of 
AiuencUf  pp.  67  etseq,)  :  "  The  Talaeponidae  (Sule^iobia  and  Talaepona) 
are  the  direct  ancestors  of  the  broad-^vinged  Pf(i/chidae.  .  .  .  The 
imagines  have,  according  to  Stainton,  no  maxillary  palpi,  and  the 
tongue  is  wanting,  w^hile  the  females  are  wingless.  The  head  is  broad, 
and  we  have,  so  to  speak,  in  this  group,  Tineid-Bombyces.  The 
neuration  is  generalised  Tineid,  and  it  is  evident  from  a  long  abode  in 
cases  that  the  features  which  separate  the  family  so  widely  from  the 
Tineidae  are  the  result  of  disuse  and  resulting  adaptation.  The  family 
had  diverged  considerably  from  the  Tineid  source  along  a  path  which 
unmistakably  ends  in  the  Paijchidae,  .  .  .  The  pupa  of  Talaeporia 
piteudobombycella  has  a  broad  head  with  distinct  paraclypeal  pieces  and 
glazed-eye  sutures.  The  maxillary  palpi  are  large  and  well-developed, 
extending  under  the  eye  from  the  antennte  to  the  labial  palpi,  which 
are  large,  but  short  and  very  broad.  The  maxillae  are  present  but 
small.  The  abdomen  bears  no  cremaster,  but  there  are  two  terminal 
small  spines  which  may  be  the  homologues  of  the  anal  leg  hooks  of 
the  pupae  of  Psyclddod',  The  scars  of  the  four  pairs  of  anterior  abdo- 
minal prolegs  are  present  as  in  FHychkiae.  In  '1\  compnrcatdla  the 
maxillae  are  much  more  rudimentary,  and,  before  exuviation,  concealed 
by  the  long  labial  palpi ;  the  maxillary  palpi  are  large  and  triangular. 
In  the  pupa  of  Solenobia  walshdlaj  the  maxillae  have  undergone  less 
reduction  than  in  Talaepona^  as  they  are  well-developed,  but  the 
European  species,  .S'.  pineti,  has  outstripped  the  American  one  in  the 
process  of  degeneration  and  modification,  and  the  maxillae  are  very 
much  shorter  and  smaller,  though  the  maxillary  palpi  are  of  the  same 
shape  and  size.  In  this  genus,  the  abdomen  has  no  cremaster  and  no 
terminal  hooked  spines,  the  pupa,  in  exuviation,  being  fastened  to  the 
sides  of  the  cocoon  by  numerous  hooked  setae.  The  transition  from 
the  Talaeponidae  to  the  Psyc/tidac  is  a  most  natural  one,  whether  we 
compare  the  pupa  or  imago.  In  Fiunea,  the  wingless  femalest  have 
legs  and  antennae,  while  in  Psyche  they  are  wanting  and  they  never 
leave  their  case,  or,  when  the  female  of  Famea  *  escapes  from  the 
pupa,  it  emerges  from  the  case  and  sits  on  the  outside  '  (Stain ton). 
.  .  .  It  is  evident  from  this  that  the  line  of  development  from  the 
narrow  Tineid-winged  Talaeporiidae  to  the  broad-winged  Psychidae  was 
nearly  direct.  Perhaps  the  slight  changes  in  neuration  and  much 
greater  breadth  of  the  wings  and  the  pectinated  antennae  are  the  result 
of  adaptation  to  the  stationary  mode  of  life  of  the  females,  the  males 
acquiring  greater  power  of  extended  flight,  and  a  more  acute  sense  of 
SFiAell  in  order  to  discover  the  presence  of  the  females.  In  comparing 
the  pupae  of  different  genera  of  Psychidae  with  those  of  the  Talae- 
jHiriidacj  the  resemblance  is  most  striking  and  naturally  suggests  the 
direct  evolution  of  the  Psychids  from  the  latter  group.      The  head  is 

*  Since  the  above  was  written  Chapman  has  argued  out  this  subject  at  length 
in  a  paper  entitled  "  On  the  Unity  of  the  PsychidaB,"  Knt  Record^  xi.,  no.  8. 
t  There  are  traces  of  wings  in  $  Fuinea,  as  also  in  Lujfia  (Bacot;. 
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broad  and  has  the  same  general  shape  as  that  of  the  Talaeponidae^ 
including  the  form  of  the  eyes,  of  the  clypeus,  and  of  the  labrum,  which, 
however,  in  the  Pstfclmlae,  is  more  distinct  from  the  clypeus,  though  in 
Solenobia  nalshella  it  is  nearly  as  separate.  The  shape  of  the  cases  of 
the  maxillary  palpi  of  Psyche  tjramineUaj  (Katie us  dbbotii,  and  Metrua 
elontfata  is  as  in  Solenobia  iralnhella  and  *S'.  jdneti.  The  maxillae,  fairly 
well  developed  in  the  Pmjchidaey  are  much  as  in  S.  icahhella.  The 
labial  palpi,  though  varying  much  in  the  different  genera  of  rsychulae, 
are  essentially  as  in  the  Talaeporiidae  (compare  those  of  Paijche, 
ChleeticuH,  and  Kntometa  with  those  of  Tcdaeporia  jtHendobombyrella). 
Those  of  PlatoecetieuH  are  longer  than  in  the  other  Psi/chidae,  but  still 
more  rudimentary  than  in  Solenobia,  In  regard  to  the  shape  of  the 
maxillary  palpi,  which  unite,  fonning  a  continuous  bar  or  piece  in 
front  of  the  labrum,  T/n/ridoptenf.v  differs  from  other  Psti/chtdae  and 
approximates  to  certain  Hejnalidae,  ...  In  the  Pmjchidae  the 
paraclypeal  pieces  or  tubercles,  as  we  might  call  them,  are  always 
present.  They  are  convex  and  very  rugose.  The  labial  or  second 
maxillary  piece,  is,  in  the  Australian  Kumetopa  vfnobilis,  of  the  same 
shape  and  sculpturing  as  in  Psyche  yrawinella,  but  the  large,  round, 
rugose  pieces  on  each  side,  or  1st  maxillary  palpi,  are  single,  not 
divided  into  two  parts,  unless  the  irregularly  trapezoidal  pieces  between 
the  maxillary  palpi  and  the  eyepiece  be  the  homologue  of  the  outer 
portion.  In  the  Australian  Metnia  elomfata  the  short  reduced  labial 
palpi  are  much  as  in  Psyche  yraniinellaj  but  are  more  deeply  divided. 
The  two  divisions  I  am  inclined  to  consider  as  the  second  maxillary 
(labial)  palpi.  In  this  genus,  the  1st  maxillary  palpi  also  are  as  in 
Psyche  yraminella.  It  will  then  be  seen  that  in  the  pupa  of  this 
family  the  1st  and  2nd  maxillary  palpi  vary  very  much  in  fonn,  as 
they  probably  do  in  the  imagines,  being  more  or  less  atrophied  in  the 
latter,  where  they  need  to  be  carefully  examined.  On  the  other  hand, 
the  maxillte  themselves  (for  in  their  pupal  condition  in  haustellate 
Lepidoptera,  they  have  retained  the  separated  condition  of  those  of 
the  laciniate  Lepidoptera),  though  short,  are  quite  persistent  in  form. 
The  pupa  of  Platoeceticus  ylorerii  differs  from  that  of  (Kceticus  abbotii 
in  the  undivided  1st  maxillary  palpus  (eyepiece)  and  the  elongated 
2nd  maxillae  as  well  as  the  narrower  clypeal  region,  and  the  lack  of 
a  cocoon  or  case-opener.  .  .  .  The  outer  division  of  the  eye-piece 
varies  much  in  size.  This  is  due  to  the  varying  width  of  the  male 
antennae,  which,  when  wide,  as  in  Pinaia  {Kntoineta)y  Metruaj 
Thyridopteryj-  and  Psyche,  overlap  and  nearly  conceal  it,  while  it  is 
entirely  hidden  in  Platoeceticns,  On  the  other  hand,  in  male  pupte  of 
Hefdalus  and  (hicojicra,  where  the  antenme  are  small,  narrow,  and  not 
pectinated,  these  pieces  are  large.  The  end  of  the  body  has  no 
cremaster,  but,  what  is  unique,  a  hook  arising  from  each  vestigial  anal 
leg.  It  will  be  seen  that  from  an  examination  of  the  pupai  the  views 
of  Speyer,  of  Chapman,  and  of  Comstock,  as  to  the  position  of  the 
Psychidae,  are  fully  confirmed.  They  are  more  modified  than  the 
Hepialidae  since  the  females  are  wingless  and  limbless.  It  is  very 
plain  that  they  are  an  offshoot  from  the  Tineoids  and  especially  from 
the  Talaeporiidae,  which  have  no  tongue  and  whose  females  are  wing- 
less and  sack-bearers." 

We  offer  no  apology  for  thus  quoting  Packard  at  length.     It  is 
necessary,  when  such  a  violent  division  of  a  superfamily  is  made  as 
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that  of  placing  one  portion  of  it  among  the  Tineids,  and  the  other 
portion  (structurally  identical)  among  the  Bombycids,  to  examine  care- 
fully the  characters  on  which  the  division  is  made.  Our  readers  can 
now  compare  the  reasons  given  by  Stainton,  Meyrick,  and  Barrett  for 
separating,  and  those  of  Chapman  and  Packard  for  uniting,  them. 

There  can  be  no  doubt  that  all  the  Psychids  are  so  closely  related 
that  they  must  represent  one  superfamily.  The  Taleporiidae  differ 
somewhat  from  the  pHi/chidae,  being  in  many  ways  less  specialised. 
Meyrick  and  Hampson  both  agree  really  that  the  two  groups  should 
follow  each  other  closely  in  some  way  or  other.  Hampson  notes 
{Moths  of  India,  i.,  p.  289)  that  the  Solenobiid  section  of  the  Tineids 
would  follow  the  Psychids,  if  the  Heterocera  could  be  arranged  in 
lineal  series,  Meyrick  places  Fumea  with  the  Tineids,  Hampson  with 
the  Psychids.     Meyrick's  division  would  tabulate  thus : — 

1.  Hindwings,  8  connected  by  bar  with  upper  margin  of  cell ;  ?  fertilised  in  the 
pupa-case  =  PsychUlae, 

2.  Hindwings,  8  free  from  cell ;  $  emerges  and  is  fertilised  on  the  outside  of 
the  case  =  Taleporiidae  (including  Fumed), 

As  has  been  stated  before,  however,  there  is  great  variation  in  the 
Psychid  neuration,  so  that  the  latter  goes  for  little.  We  are  really 
unable  to  understand  this  division  without  making  a  fetish  of  the  bar 
between  8  and  the  cell. 

Bruand  says  that  the  Psychid  position  of  rest  is  similar  to  that  of 
the  Bombycids.  In  Fumea  crajtHiorella,  Proutia  saliealdla,  and  even  in 
Fiii/ch(fideH  verhuella  this  character  exists  as  strongly  as  in  Canephora 
unicolor  (j/raininella)  and  the  allied  species.  At  the  same  time,  Bruand 
admits  that  **  the  wing-characters,  antennae,  palpi,  &c.,  of  the  Tale- 
porias  are  nearer  those  of  Fi<iiche,  strictly  so-called,  than  those  of  the 
Heterogynids.  He  further  asserts  that  the  group  included  under  the 
name  Talepona  resembles  more  that  of  which  C,  unicolor  (tjraminella) 
is  the  type,  than  that  comprising  ().  albida  and  O.  plumifera. 

Having  now  indulged  in  a  general  criticism  of  the  views  adopted 
by  various  authors,  it  becomes  necessary  to  state  our  own  position  : — 
With  regard  to  the  affinities  of  the  superfamily  as  a  whole,  there  are 
two  possible  positions  in  which  it  can  be  placed  indicated  in  the 
"  Phylogenetic  tree  "  represented  in  vol  i.,  pi.  1  of  this  work.  These 
are  on — (1)  The  Sphingo-Micropterygid  stirps.  (2)  The  Geometro- 
Eriocraniid  stirps.  Superficially,  the  imagines  of  the  pHychidae  and 
Fy^ichnoptenjiiidae  approach  the  Bombycid  section  of  the  former  stirps, 
those  of  the  Solenobiidae  and  TaUporiidae  approach  the  Tineid  section 
of  the  latter.  Really  there  appears  little  doubt  that  they  originated 
at  a  point  anterior  to  that  at  which  the  Tineids  proper  left  the  main 
stem,  the  two  having  had,  far  back  in  their  phylogeny,  a  common 
ancestor  with  a  generalised  larva  and  case-bearing  habit.  Their  general 
characters  and  affinities  with  the  Sphingo-Micropterygid  stirps  have 
been  previously  discussed  {ante,  vol.  i.,  pp.  117-118).  We  have  little 
hesitation  in  placing  the  families  with  winged  females  as  the  more 
generalised  members  of  the  group,  and  those  w4th  the  araneiform  and 
vermiform  females  (which  are  in  reality  highly  specialised)  as  the  less 
generalised. 

The  relationship  of  the  families  to  each  other  can  only  be  deter- 
mined by  a  due  recognition  of  the  characters  offered  in  kll  the  stages  of 
the  existence  of  an  insect.   As  the  lack  of  the  imaginal  tongue  and  the 
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rudimentary  maxillary  palpi  separate  the  superfamily  sharply  from  the 
Tineids  and  allied  superfamilics,  so  the  peculiar  nature  of  the  larval 
case,  the  special  (want  of)  development  of  the  larval  anal  prolegs,  the 
highly-developed  third  pair  of  true  legs,  the  peculiar  structure  of  the 
larval  tubercles  and  their  varied  stages  of  evolution  as  indicated  by 
their  position,  the  remarkable  pupal  peculiarities — segments  8-7 
movable  (^),  8-6  ($) — the  character  of  the  dorsal  spines,  and  the 
specialisation  of  the  anal  pupal  hooks,  intensify  the  distinction  offered 
by  the  imaginal  characters,  and  offer,  at  the  same  time,  in  their  modi- 
fications, characters  for  its  internal  sub-division. 

On  comparing  the  families  included  in  the  group  with  which  we 
are  dealing,  we  find  that  the  Diplodomuhe  and  Talepnnulae  (liankenia 
and  Talefwna)  offer  males  with  ocelli  at  the  base  of  the  antennae  ;  these 
are  not  found  in  the  Xarifciulae  and  Solenobiidac,  Similarly,  the  Jh'pln- 
fiomulae  and  Taleporiidae  have  large  cases  trigonal  in  section,  the  Xanj- 
ciidae  and  H(denohiidae  smaller  cases  and  much  more  cvlindrical  in 

ft* 

general  appearance.  On  the  other  hand,  the  Diplndowiiiae  and 
Sartfriidae  present  us  with  winged  females,  with  anal  tuft ;  the  Tale- 
jroriidae  and  the  Soleyuibiidae  with  almost  apterous  females  with  anal 
tuft.  In  the  larval  stage  of  these  families  we  find  that  the  tubercles 
are  somewhat  similar  both  in  structure  and  arrangement,  i  and  ii 
being  arranged  in  normal  trapezoidal  form  (i  nearer  the  mediodorsal 
line  than  ii),  but  that,  in  Talcpon'a,  ii  has  already  commenced  to 
migrate,  and  is  behind  i.  In  the  pupal  stage,  all  the  Micro- 
Psychids  are  structurally  very  similar,  presenting  a  well-marked 
dorsal  headpiece,  a  patch  of  dorsal  spines  on  the  front  of  the  abdo- 
minal segments  8-7,  several  recurved  hairs  (modified  tubercular  set®) 
on  segments  8-10,  and  two  small  dorso-anal  spikes.  The  eggs  are 
moderately  solid,  not  soft  and  delicate  as  in  the  higher  Psychids  (r.//., 
J^achtjtheUa  villnsella).  The  mode  of  egg-laying  is  similar  in  the  Dipln- 
dtmndae  and  Xaryviidae,  whose  winged  females  appear  to  cover  their 
eggs  with  a  patch  of  silky  hairs  from  the  anal  tuft,  whilst  the  apterous 
females  of  Sidenohia,  Talvpnria,  &c.,  lay  their  eggs  within  the  larval  case 
(mixing  the  wool  from  the  anal  tuft  among  them),  and  not  in  the 
pupal-skin,  which  is  drawn  out  as  in  the  male. 

.We  observe  that  Taleporia  shows,  in  some  respects,  marked  characters 
observed  in  IHplndnma,  and  that  Sideiwhia  exhibits  others  observed  in 
Xanjcia.  The  question  arises,  since  Diplndnma  and  Xarifna  may  be 
assumed  by  the  possession  of  wings  in  the  females,  and  their  general  struc- 
ture, to  represent  the  more  generalised  genera,  whether  the  similarities 
observed  really  betoken  a  close  alliance  between  Diplodttma  and  Tale- 
poria  on  the  one  hand,  and  Xan/ria  and  Stdenohia  on  the  other.  We 
surmise  that  the  true  explanation  is  that  the  ancestral  Psychid  had 
ocelli  and  wings,  that  after  Xaryvia  (which  still  retains  certain  antennal 
Tineid  or  Lamproniid  features)  branched  from  the  main  stem  it  lost 
its  ocelli,  but  the  ?  retained  its  wings,  whilst  the  main  stem  itself  was 
represented  by  Psychids  that  retained  the  ocelli,  and  f^ixxe  off  1  >iplodnmaf 
that  the  main  Psychid  stem  then  developed  forms  that  found  it  advis- 
able to  lay  their  eggs  in  the  larval  case,  and  had  developed  semi-apte- 
rous females.  One  of  the  first  branches  given  off  when  the  stem  had 
reached  this  stage  of  specialisation  was  the  Taleporiid,  retaining  the 
ocelli  and  large  case,  whilst  almost  simultaneously  (or  slightly  earlier)  the 
Solenobiid  branch  was  separated,  and  retained  some  traces  of  wings  in 


126 


BRITISH  LEPIDOPTERA. 


the  females.  Above  the  Solenobiid  branch,  another  (the  LufiSid)  was 
given  off,  which,  whilst  retaining  the  characteristic  Taleporiidc^"  pupa, 
became  specialised  with  regard  to — (1)  its  case  (conical),  (2)  larva, 
which  has  the  tubercles  arranged  quite  in  the  form  of  the  higher  Psychids, 
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(8)  imaginal  antennje,  and  (4)  ths  assumption  of  the  higher  Psychid 
character  of  the  female  pupa  baing  retained  within  the  larval  case. 
From  the  main  stem  the  Fumeids  also  arose,  the  larva  with  the 
posterior  trapezoidals  (ii)  having  migrated  nearer  to  the  mediodorsal 
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line  than  i,  the  female  pupa-skin  reniaininj?  within  the  case,  whilst  the 
?  imago  emerges  and  remains  on  the  outside  of  the  case  to  oviposit, 
after  the  fashion  of  the  Taleporiids,  although  its  abdomen  is  partly 
inserted  in  the  case  during  the  operation.  At  the  same  time,  the  habit  of 
covering  the  case  with  larger  pieces  of  lichen,  leaves,  grass-stems,  &c.,  was 
originated.  Considerably  above  these  the  Epichnopterygids  branched 
off,  and  these  have,  in  almost  all  their  characters,  distinct  suggestions 
of  the  higher  Psychids.  It  may  appear  rather  strange  to  say  so,  but 
one  is  compelled  to  conclude  that  the  latter  are  almost  unknown,  so  far 
as  their  relationships  to  each  other  are  concerned.  We  do  not  wish  to 
underestimate  Heylaerts'  subdivisions  based  on  the  neuration,  but  so 
far  as  our  study  of  the  life-histories  of  a  few  species  has  gone  they  are 
evidently  quite  inadequate.  It  is  clear  that  our  British  species  belong 
to  different  genera,  whilst  nnicolor,  atra,  and  others  that  have  been 
carefully  examined,  belong  equally  to  different  genera,  yet  Heylaerts 
includes  two  species  so  widely  different,  structurally,  as  unirolor  and 
rilloHella  in  a  single  genus.  In  speaking,  then,  of  the  higher  Psychids 
{Le,f  Macro- Psychids)  we  are  on  safe  ground,  as  it  does  not  involve  a 
theory  of  relationship  of  families  to  each  other,  and  this  is  our  reason  for 
using  the  term  so  frequently  in  this  chapter.  The  Oikcticulae,  the 
pHtfchiflafy  the  (.'atwpltoridar  and  Aptcmnidar  of  Heylaerts  all  represent, 
apparently,  primary  divisions  of  the  higher  Psychids,  and  it  is  only  a 
matter  of  terms  as  to  whether  they  be  called  families  or  subfamilies. 

We  may  perhaps  illustrate  our  idea  of  the  relationship  of  the 
Psychid  families  occurring  in  Britain  by  means  of  a  phylogenetic  tree 
(Plate  ii).  Taking  this  tree  as  a  basis  of  classification  we  have  (1)  the 
MicRo-PsYCHros — consisting  of  the  Xan/n'uiaej  Diplodonndaey  Talepori- 
idae^  and  SolenobiidaCy  in  which  the  ^  and  ?  pupal  skins  are  both  left 
protruding  from  the  larval  case  after  emergence,  the  eggs  laid  in  the 
larval  case  (not  in  the  pupa-skin),  the  larva  with  the  dorsal  tubercles 
i  and  ii  trapezoidal  (i  nearer  median  line),  the  pupa  in  both  sexes  with 
the  two  dorso-anal  spikes,  and  the  imago  with  generalised  Tineid 
characters.  (2)  The  Macro -Psychids — consisting  of  the  Fnmeidacy  the 
KpicfinopU'nfffidaey  and  the  P»f/rhidae,  These  have  the  ?  pupa-skin 
retained  within  the  larval  case  on  emergence ;  the  eggs  are  laid  within 
the  pupa-skin,  in  a  more  or  less  agglomerated  mass  ;  the  larva  has  the 
dorsal  tubercles  i  and  ii  arranged  so  that  ii  is  nearer  median  line  than 
i ;  the  pupa  is  without  the  dorso-anal  spikes,  but  has  two  ventro-anal 
spikes  (modified  anal  legs  of  larva),  and  there  is  a  posterior  row  of 
intersegmental  hooks  on  certain  of  the  abdominal  segments. 

The  Lifjfiidar  are  intermediate  in  their  characters.  The  egg-laying 
habit,  retention  of  ?  pupa- skin  within  the  larval  case,  and  the 
arrangement  of  the  larval  tubercles  i  and  ii,  are  Macro -Psychid,  whilst 
the  case  and  the  general  structure  of  the  pupa  are  Micro- Psychid  ;  the 
$  also  has  well-developed  legs,  leaves  the  case,  pairing  outside  and 
laying  her  eggs  with  a  highly  specialised  Taleporiid  ovipositor.  The 
Fumeidaej  although  showing  absolute  Macro- Psychid  characters  in  the 
mode  of  egg-laying  (within  the  pupa-skin),  and  in  larval  and  pupal 
structure,  have  a  female  with  powerful  legs,  that  leaves  the  case  and 
is  provided  with  a  Taleporiid  ovipositor.  These  two  families,  therefore, 
show  that  there  is  no  distinct  break  between  the  Macro-  and  Micro- 
Psychids,  socalled,  but  that  a  slow  process  of  evolution  has  taken  place 
from  the  most  generalised  to  the  most  specialised  forms. 
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Group  I :  MICRO-PSYCHINA. 

It  may  be  well  now  to  consider  briefly  the  generalised  section  of 
the  PsYCHiDEs.  As  we  have  already  pointed  out,  these  consist  of  the 
Naryciidae  (with  Adelid  or  Lamproniid  afiinities),  the  Dijilodowidue, 
Tjypimdaey  Taleporiidaey  Solmohiidae,  and,  in  some  measure,  the  Lufjiidae. 
These  families  have  been  treated  by  most  systematists  as  genera,  lumped 
together  into  one  family  (the  Talepon'ida^)  and  placed  in  the  hetero- 
geneous collection  of  generalised  families,  sometimes  even  now  spoken 
of  as  TiNEiNA.  We  have  already  pointed  out  that  the  Luffiids  are,  in 
many  respects.  Macro- Psychids,  whilst  the  Fumeids  have  some  Micro- 
Psych  id  characters  but  the  ensemble  of  characters  leads  us  to  ally  the 
Luffiids  more  particularly  with  the  Micro-Psychids,  and  the  Fumeids 
with  the  Macro-Psychids. 

The  Micro-Psychids,  in  reality,  form  Hiibner's  Cawphnrae-faUae 
and  the  relationship  of  the  group  has  been  discussed  at  length  by 
various  authors  (nW<',a7Ur,  pp.  119-124).  Gu^n^e,  in  1846,  insisted  (Ann. 
Snr,  Knt,  France,  2nd  ser.,  iv.,  pp.  5-9)  that  it  formed  a  constituent 
part  of  the  Psychids,  a  conclusion  about  which,  modern  research  into 
the  structure  of  the  earlier  stages  leaves  no  room  for  doubt.  Guen^e 
pointed  out  that  Duponchel's  Solenobia  {('at.  JJp.  Kiir.,  p.  688) 
was  synonymous  with  Zeller's  Taleporia,  and  that  his  type  anderrcfft/dla 
was  re&Wy  1 1 d)idona  {paendohondnfrdla),  which  Zeller  had  already,  in  1889, 
adopted  as  the  type  of  Taleporia.  Gu^n6e  observes  that  the  Taleporiids 
and  Solenobiids  pass  from  the  Adelids  to  the  higher  Psychids  by  the 
most  imperceptible  gradations,  differing  chiefly  from  the  former  by 
having  short,  always  (more  or  less)  ciliated,  antennae,  better  developed 
palpi  (slender  and  porrected),  and  a  more  thickly  clothed  abdomen. 
On  the  other  hand,  they  differ  from  the  latter  (the  higher  Psychids)  in 
their  less  pectinated  antennae,  in  their  more  opaque,  more  oblong,  and 
smooth  wings,  in  the  palpi,  in  the  length  of  the  feet,  and  in  their 
general  aspect,  which  is  not  at  all  Bombyciform,  and  they  do  not 
attach  themselves  as  the  latter  to  grass  stems,  <fec.  He  includes  all  the 
known  Micro-Psychids  in  the  one  genus  Taleporia,  which,  therefore, 
has  an  exceedingly  comprehensive  classificatory  value.  This  genus  he 
subdivides  as  follows : — 

(1)  Antennis  visu  filiformibus — miiiorella^  politella,  ptteitdobombycella^  muri- 
tiella,  clathrella,  and  triquetrelln. 

(2)  Antennis  valde  pectinatis — Inpidicella  (pectiuella,  Dup.),  pctrelln^  iahulella. 

Duponchel  appears  to  have  had  very  little  grip  of  the  group.  He 
refers  Talepnria  tubulnaa  (pHeudohnwbucella)  first  of  all  to  Psyche  {Cat. 
Up.  Kur.j  pp.  66-66),  then  he  includes  the  same  species,  under  the 
name  of  anderreyyella  (which  Gu^nee  saw  and  which  was  an  undoubted 
pm'iidoboinbyceUa),  in  his  genus  Sfdenobia.  This  genus  also  practically 
included  the  whole  of  the  then  known  Micro-Psychids — clathrella, 
lichenella^lapidicella,  pxcudnbombyciila  {anderreyyella) ,  ininorella,  pectina- 
tella  and  undnlella.  He  places  Stdenobia  between  Xemophora  and 
Micrnptery.r,  although  recognising  the  affinity  of  the  group  with  the 
Psychids,  in  fact,  he  says  that  **it  is  analogous  with  the  Psychids," 
and  that  **  probably  the  major  part  of  the  species  contained  in  section 
A  (=  the  modern  genera  Fninea  and  KpUhnoptery.r)  of  the  Psychids 
would  be  better  placed  in  this."  At  the  same  time,  he  avers,  that 
**  although  this  is  so,  the  Solenobiids  differ  from  the  Psychids,  not  only 
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in  their  well-developad  palpi,  and  their  more  elonji^ated  and  non- trans- 
parent wings,  but  also  in  their  food  which  consists  of  lichens,  and  in 
the  character  of  their  cases,  which  are  smooth,  instead  of  being  covered 
with  pieces  of  leaves  or  twigs  as  in  the  Psychids.  The  cases  of 
the  Soienobiids  vary,  he  says,  **  according  to  the  species ;  some  are 
like  hoods,  others  more  elongated,  some  cylindrical,  others  trigonal, 
and  yet  others  tetragonal." 

We  see  by  this  that  Guenee  had  rightly  placed  Bacotia  septum  (  = 
tabidella)  with  Luffia  lapidella^  and  separated  them  from  the  Talepo- 
riids  and  Soienobiids  which  make  up  his  first  section.     He  further 
noticed  that  the  larva?  were  lichen -feeders,  that  the  cases  were  flat  or 
ovoid,  dry,  and  covered  with  particles  of  sand  or  wood,  and  not  with 
straws,  (fee.     Zeller  referred  the  Micro- Psychids  to  the  Tineids,  and 
remarks  {Linn,  Knt,,  vii.,  pp.  825  et  .h/v/.)  that  it  is  difficult  to  find  char- 
acters that  will  separate  them  from  all  others.     He  was  the  first  author 
to  recognise  the  alliance  of  Xarifcia,  Diphnhnnay  and  Lijimsa  (which  have 
winged  females)  with  Stdenohia  and  TalepdHa  ;  in  other  words,  he  first 
formulated  the   boundaries  of  what  have  since  been   known  as  the 
Micro- Psychids.      He,  too,  like  Guenee,  allied  them  with  Adela  and 
AVw/ofow,  and  we  have  no  doubt  that  these  authors  are  so  far  correct 
that  the  Psychids,  Adelids,  and  Tineids  originated  from  a  common 
stem    and    are    closely    related,  as   such  relationships   go,  but  that 
whilst  the  Psychids  have  retained  many  characters  common  to  the 
Adelids,  they  have  specialised  in  the  larval,  pupal,  and  imaginal  states 
in   a  Bombycid  direction.      Zeller  states   that   all  these   (Psychids, 
Adelids,  Tineids)  live  in  cases,  some  transportable,  others  fixed,  those 
with  the  latter  having  to  manufacture  their  food  into  dwelling-places, 
and  he  argues  that,  different  as  the  two  methods  appear,  the  difference 
is  really  not  important,  and  hence  he  designates  the  whole  family  as 
"case-bearers,"  whether  they  carry  their  cases  or  not.  Yet  he  emphasises 
the  gap  between  the  Tineids  and  Coleophorids,  and  remarks  that  whilst 
the  Tineid  pupa  partly  emerges  from  its  cocoon  before  the  emergence  of 
the  imago,  that  of  the  Coleophorids  remains  within  the  cocoon.     In 
our  opinion,  the  difference  is  a  fundamental  one,  as  offering  a  distinct 
point  of  cleavage  between  the  Psychids,  the  Adelids,  and  the  Tineids. 
Having   thus  carried  over  the   Taleporiids  (and  Soienobiids)  to  the 
Tineids,  Zeller  avers  that  a  boundary-line  between  the  latter  and  the 
Psychids  does  exist,  and  that  the  Psychids  must  remain  among  the 
Bombycids.     He  does  not  think  that  any  special  weight  should  be  laid 
on  the  circumstance  that  the  Psvchids  cover  their  cases  with  coarse 
material,  *'  for  bvtuUna  uses  tolerably  delicate  leaves,  which  makes  it 
probable  that,  with  further  discovery,  the  difference  will  be  still  more 
inappreciable  in  this  direction."     He   considers  that   it   is  of  more 
importance  that  whilst  **  in  all  Tineids  the  female  pupa  emerges  from  the 
cocoon  as  well  as  the  male,  in  the  Psychids,  the  female  pupa  stays 
in  the  case."  This  really  remains  one  of  the  fundamental  differences 
between  the  Macro-  and  Micro-Psychids,  although  it  is  by  no  means 
absolute.     Zeller  continues  that,  in  the  imagines,  the  Psychids  have 
rounded,   wide,   Bombyciform  wings,   whilst   those  of    the    Tineids 
have  elongated  wings  and  a  well-developed  apical  angle ;  but  Speyer's 
seinwn,  he  says,  abolishes  this  difference,  for,  in  spite  of  its  elongated 
wings,  the  $  pupa-case  and  <?  antennae  show  it  to  be  a  true  Psychid, 
yet  Zeller  failed  to  discover  that  the  male  pupa  was  essentially  Taleporiid 
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in  structure  and  that  it  formed  in  reality  by  means  of  its  pupa, 
as  well  as  imago,  an  intermediate  stage  between  the  Micro-  and  Macro- 
Psychids.  He  further  notes  that  the  Micro-Psychids  have  only  ciliated 
antennae,  whilst  those  of  the  Macro-Psychids  are  provided  with  fringed 
pectinations.  In  this  respect  Dissoctena  is  another  interesting  genus, 
presenting  antennae  with  long  pectinations,  the  form  of  the  wings  and 
general  characters  being  otherwise  distinctly  Solenobiid.  Zeller  con- 
sidered that  if  these  general  rules  which  he  had  formulated  concerning 
the  Macro-Psychids  held  good,  he  should  consider  their  Bombycid 
affinities  to  be  proved.  He  then  tabulated  the  sections  dealt  with  as  follows : 

(1)  Psychids :  Casebearers  whose  $  pupa  always  remains  in  the  larval  case  on 
emergence  of  imago. 

(2)  Tineids :  Casebearers  whose  ?  and  s  pupsB  protrude  from  the  larval  case 
on  emergence  of  imago. 

(3)  Goleophorids :  Casebearers  whose  d  and  $  pupea  both  remain  in  the  larval 
oases  on  emergence  of  imagines. 

Zeller  further  enters  into  a  long  discussion  of  the  affinities  of 
Lijpma,  Solenobia,  and  Talejjona^  comparing  them  with  the  Tineid 
genera,  but  the  one  point  made  is  that  these  possess  only  rudimentary 
palpi,  concealed  in  the  long  face-hairs,  and  that  the  other  genera  have 
more  or  less  well-developed  palpi,  the  absence  of  palpi  being  a  distinct 
Psychid  character.*  He  also  notes  that  Fvmea  (Fftt/che)  nitUlella  has  a 
tendency  to  a  Tineid  (generalised)  form  of  neuration.  Zeller  emphasises 
the  fact  that  Xiiwiatndnma  (Xan/ciu)  lives  in  a  case,  has  an  imago  with 
undeveloped  palpi,  simple  fringed  male  antennae,  and  has  a  $  with  an 
anal-tufted  abdomen.  Diplodomay  Zeller  says,  is  very  closely  allied  to 
Xy«inatodomay  having,  however,  a  case  open  at  both  ends,  and  the 
imago  has  ocelli.  He  then  adds  :  "From  here  onwards,  the  line  pro- 
ceeds with  definiteness  to  the  Psychids.*'  So  that,  after  having 
separated  the  Taleporiids  (and  Solenobiids)  from  the  Psychids,  he 
proves  that  the  genera  Xifswatodoma  and  IHjdodoma  are  in  reality 
Psychids,  and  that  the  evolution  of  the  Psychids  from  this  point  is 
evident.  We  have  discussed  Zeller 's  position  at  length,  because  his 
views  are  adopted  by  Stainton,  and  are  practically  those  adopted  by 
Herrich-Schtlffer  and  Meyrick,  and  we  wish  to  show  that  it  was  only 
ignorance  of  the  general  principles  of  evolution,  and  not  a  want  of 
knowledge  of  the  facts,  that  led  the  early  authors  to  separate  the  Tale- 
poriids and  Psychids  as  branches  of  entirely  different  stirpes.  Zeller, 
at  least,  saw  that  the  evolution  of  the  Psychids  from  Xynmatodoyna 
and  Diplodoma  onwards  was  continuous.  Following  up  the  develop- 
ment of  this  "line,"  Zeller  shows  that  the  genus  Snlenohia  has  great 
affinity  with  XijHmatiuloma,  in  the  larval  case  and  in  the  "  habitus  "  of 
the  male  imagines,  but  he  says  that  the  Solenobiid  $  is  quite  wingless 
(which  is  not  quite  the  fact)  and  the  male  has  quite  short  labial  palpi 
concealed  in  the  "  face-hairs."  The  Taleporias  are  distinguishable 
from  Menobia,  he  says,  by  the  greater  skill  wath  which  they  build 
their  cases,  by  the  ocelli,  and  by  the  well-developed  nervure  running  into 
the  apex  of  the  forewings  of  the  ^  .  The  genus  Lypusa  is,  in  Zeller's 
opinion,  the  final  step  to  the  Psychids,  "  agreeing  with  Talepona  in 
wing-build,  but  being  without  ocelli,  with  almost  smooth  head-hairs 

*  Zeller  notes  that  Tineola  H»elliella  has  '*  quite  undeveloped  maxillary  palpi,'* 
as  also  a  species  he  calls  petrinella^  Heyd.  —  ?  DygmaHta  petrinelUit  but  for  this  see 
Walter,  Morph,  der  Schmett.^  1885,  pi.  ii.,  fig.  13,  where  the  four-jointed  maxillary 
palpi  of  T,  biseUieUa  are  figured.  Meyrick  also  refers  to  the  maxillary  palpi  of  Tineola. 
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and  wanting  the  labial  palpi.'*  Here  we  see,  then,  that  Zeller  really 
comes  to  the  conclusion  that  the  Psychids  and  the  Taleporiids  are  con- 
tinuous, that  they  form,  in  reality,  one  evolutionary  group,  and  yet  he 
places  the  Micro-Psych  ids  among  the  Tineids  and  the  Macro-Psychids 
among  the  Bombycids. 

Although  Zeller  indirectly  came  to  this  conclusion,  Bruand  arrived 
(Mnn.  den  Pnijchi(len^  1858)  at  it,  in  a  more  direct  manner,  but  his 
recognition  of  the  unity  of  the  group  led  him  to  state  his  views  so 
forcibly  that  lepidopterists  hesitated  to  follow  him.  He  asserted  that 
the  Solenobiids,  Luffiids,  Fumeids,  Epichnopterygids,  and  Psychids 
formed  really  only  a  single  genus,  and  so  included  them  all  in  his 
genus  Psijche.  He  drew  comparisons  between  such  insects  as 
PsychoideH  verhudla  and  Caiwphora  u n influr  iha,t  excited  ridicule,  and, 
at  a  time  when  more  detail  was  being  asked  for  in  classification,  he 
indulged  in  generalisations.  The  result  was  that  although  he  had  a 
more  correct  view  of  the  relationships  of  the  group  than  other  lepi- 
dopterists of  his  time,  his  conclusions  were  put  aside,  whilst  Zeller, 
Stainton,  and  Herrich-Schiiffer  disseminated  the  somewhat  illogical 
conclusions  of  the  first-  and  last-named,  in  their  various  works,  and 
these  authors  have  been,  for  a  long  time,  followed  by  most  European 
systematists. 

Herrich-Bchiiflfer  also  isolated  the  Taleporiids  and  Solenobiids  from 
the  Macro-Psychids  (which  latter  he  allied  with  the  Cochlidids  and 
Anthrocerids)  and  placed  them  among  the  Tineids.  He  criticised 
Boisduval  for  uniting  the  Micro-  and  Macro-Psychids,  yet  his  criticism, 
from  our  modern  point  of  view,  really  only  amounts  to  a  want  of 
recognition  that  the  more  specialised  forms  of  each  group  of  Lepidop- 
tera  have  arisen  from  more  generalised  ones  along  certain  lines.  He 
asserts  that  Boisduval's  Psychids  do  not  form  a  homogeneous  family, 
that  Zeller*s  Taleporiids  are  included  therein,  but  that  these  are 
sharply  differentiated  therefrom  by  large  secondary  eyes  (ocelli),  dis- 
tinct palpi  and  unpectinated  antennae.  He  then  separates,  "  on 
account  of  the  inner  marginal  nervure  of  the  forewings,  the  two  pairs 
of  spurs  on  the  hind  tibite,  and  the  presence  of  antennae  and  legs  in 
the  females,"  the  genus  Cancphnra  (Fitmea  and  KpUhnopterifx)  horn 
the  Macro-Psychids,  placing  them  in  the  Tineids,  nearest  to 
Taleporia.  Herrich-Bchiiffer  evidently  did  not  know  the  Epichnop- 
terygid  female.  He  further  distributes  the  Micro-Psychid  genera 
among  the  Tineids  in  a  somewhat  erratic  manner :  Genus  22 — 
Solrnobia.     Genus  28 — Xf/swatofhnna.     Genus  42 — Taleporia,  &c. 

Structurally,  of  course,  the  Micro-Psychid  genera — Xarycia,  Dlplo- 
(loviay  Psilot/tru'y  MdoHinay  and  Fji/pusa — differ  from  the  remaining 
Micro- Psychids  in  having  winged  females,  the  Taleporiids,  Solenobiids, 
and  Luffiids  agreeing,  in  this  respect,  with  the  Fumeids  and  Macro- 
Psychids.  The  Micro-Psychids,  too,  as  a  whole,  differ  from  the  Macro- 
Psychids  in  the  structure  of  the  male  antennte,  yet  in  Dimwtena,  the 
Luffiids,  and  the  Fumeids,  the  characters  overlap  in  a  way  that  defies 
exact  definition.  In  Diploidnn a,  Dankcsia,  and  Talcjwria  the  imagines  are 
characterised  by  the  presence  of  ocelli  at  the  base  of  the  antennte.  In 
all  the  Micro-Psychids,  as  Zeller  long  since  pointed  out,  the  male  and 
female  pupa-cases  protrude  from  the  cocoon,  although  Lujfia  and 
JJacotiay  in  this  particular,  agree  with  the  Macro-Psychids,  the  female 
pupa-case  being  retained  within  the  cocoon.     In  the  Luffiids  and 
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Fumeids,  as  in  the  Taleporiids  and  Solenobiids,  the  female  emerges  and 
awaits  the  male  for  copulation  on  the  outside  at  the  free  end  of  the  case, 
and  whilst  the  Taleporiids  and  Solenobiids  lay  their  eggs  in  the  larval 
case,  the  Luffiids  and  Fumeids  deposit  theirs  in  the  empty  pupal- skin, 
all,  however,  covering  their  eggs  with  the  wool  from  the  anal  tuft. 
Even  the  species  of  Narycia  and  Diplodmnu  that  lay  their  eggs  outside,  so 
cover  their  eggs,  but  too  few  observations  have  been  made  with  regard 
to  the  genera  with  winged  females  to  enable  us  to  indulge  in  any 
further  generalisations.  The  habit  of  the  Luffiids  and  Fumeids,  whose 
females  emerge  from  the  case  and  yet  lay  their  eggs  in  the  empty 
pupa-skin  which  is  left  within  the  case,  shows  that  any  attempt  to 
make  an  absolute  line  of  division  between  the  Micro-  and  Macro- 
Psychid  sections  is  likely  to  result  in  failure. 

Although  not  represented  in  Britain,  the  Lypnndae — containing  the 
goners, PenesU)(jlossa  (PsilothrLv), Melasma , and  Lyptisa ( Typhonia) — offer 
manyinterestingfeatures.  In  Lypma^  Bruand  determined  ciZiar<'ZZa,Ochs., 
as  living  in  a  case  found  on  the  higher  mountains  of  theDoubs  dept.,  and 
further  stated  ihAimelaay  Dup.,  lives  in  a  similar  manner.  Milliere  has 
since  worked  out  the  life-histories  of  Lypnsa  (Typhonia)  IvyubriH, 
Mdasina  ciliaru^  and  FenestofflosHa  ( FsilothrLi' )  dardoninella^  and  states 
that  the  first-named  goes  through  its  metamorphoses  distinctly  in  the 
manner  of  a  Psychid.  He  further  states  that  M,  ciliaru  lives  in  a 
tubular  case  carried  in  the  manner  of  a  Psychid,  and  that  the  larva  of 
Penestoglossa  dardouinella  has  all  the  habits  of  a  Psychid  or  Melasma. 
These  observations  were  of  the  greatest  importance,  for  it  provided 
proof  of  the  unsatisfactory  nature  of  the  evidence  of  Lederer  and 
Stentz,  who  reported  that  luyuhrosella,  Brd.,  fed  after  the  manner  of 
the  Sesiids  in  the  UUreichsdorf  woods  in  Styria.  It  was  probably  due 
to  this  report  that  Herrich-Schaffer  separated  the  LypuHidae  from  the 
Psychids,  asserting  at  the  time  that  the  larv8B  did  not  live  in  cases, 
after  the  manner  of  those  of  the  latter  group.  It  is  quite  possible 
that  some  of  the  exotic  genera  at  present  placed  among  the  Lypnsidae 
are  Diplodomids,  but  the  authorities  give  us  but  little  help.  Melasma 
has  ocelli,  as  Diplodoma  and  Taleporia.  The  winged  exotic  genera 
that  apparently  belong  to  the  Micro-Psychids  are  : — Europe  :  Penes- 
toylossaj  F.  v.  R.  (PsUothrLr,  Wk.),  Lypnsa,  Zell.  Africa  :  Lasioc- 
tena,  Meyr.,  Eccompsoctejia,  Walsm.,  Mesopoliay  Walsm.,  Compsoctena, 
ZeU.  (  =  2'wsa,  Walk.,  Thapaca,  Walk.,  G alalia,  Walk.),  Gymnelema, 
HeyL,  Didactica,  Walsm.  India  and  Ceylon  :  Alavona,  Walk.  {  =  Mela- 
sma, teste  Meyrick).     America:  Anaphora,  Clem.,  Acrolophits,  Poey. 

The  effffs  of  the  Micro-Psychids  are  oval,  sometimes  inclining  to 
spherical,  the  micropylar  axis  being,  however,  usually  longer  than  the 
equatorial.  They  are  pearly-white  or  pale  yellow  in  colour,  the  shells 
apparently  quite  smooth  and  transparent.  The  apterous  females  lay 
their  eggs  within  the  larval  case,  the  winged  females  outside,  but  the 
hairs  from  the  anal  tuft  are  always  mixed  with  them.  As  soon  as  the 
young  larvse  appear  they  form  a  case  in  which  they  dwell.  The  cases 
are  usually  covered  outside  with  minute  particles  of  sand,  dirt, 
vegetable  debris,  &c,,  but  so  fine  that  the  outer  surface  generally  looks 
moderately  smooth  to  the  naked  eye.  The  larra',  taken  from  their  cases, 
do  not  hold  their  abdominal  segments  high  in  the  air,  as  in  the  Macro- 
Psychids,  but  attempt  to  crawl  with  their  prolegs,  which,  however,  are 
so  short  and  unsuited  for  the  purpose  that  they  practically  fail, 
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although  the  strong  hooks  enable  them  to  cling  most  tenaciously  to  the 
inside  of  the  case.  The  true  legs,  on  the  other  hand,  are  very  strong 
and  powerful.  The  thoracic  segments  are  covered  dorsally  with 
corneous  plates,  the  abdominal  segments  are  soft,  bulky,  and  with  a  well- 
developed  lateral  flange.  The  arrangement  of  the  dorsal  tubercles  shows 
a  complete  system  of  evolution  with  regard  to  position,  from  the 
ordinary  trapezoidal  form  with  i  nearer  the  median  line  than  ii  (Naryda^ 
Diplodomay  Solenobia)  to  a  form  with  ii  directly  behind  i  {Bankesiay 
Taleporia),  thence  ii  passes  much  nearer  to  the  median  line  than 
i  {LuffiUy  IJacotia),  and  thus  reaches  the  peculiar  but  normal  Macro- 
Psychid  arrangement  for  these  tubercles;  the  other  tubercles  are 
characteristic,  in  position,  of  the  other  superfamilies  of  this  stirps 
(except  the  bphingids),  ru.,  iii  supraspiracular,  iv  and  v  subspiracular 
(iv  with  strong,  v  with  weak,  seta),  vi  below  these,  and  vii  marginal, 
each  tubercle  consisting  of  a  minute  chitinous  button  with  a  single 
seta.  The  arrangement  of  the  crochets  of  the  prolegs  are  charac- 
teristic— horseshoe  shaped  (or  an  oval  broken  on  the  inner  edge). 

We  are  informed  by  the  authorities,  and  it  is  probably  true,  that 
the  larvffi  of  the  Micro-Psychids  live  on  lichens  that  grow  on  fences, 
trees,  rocks,  &c.  In  the  case  of  some  genera  we  are  inclined  to  doubt 
whether  this  is  the  whole  truth,  and  should  not  be  surprised  to  find 
that  the  larvas  of  Taleporia  and  IHphdoma  are  more  or  less  scavengers 
on  the  ground,  going  to  fences  and  tree -trunks  only  for  the  purposes 
of  exuviation  and  pupation.  This  also  is  possibly  to  a  certain  extent 
true  for  some  species  of  Soletwbia.  At  any  rate,  in  confinement,  the 
larvae  of  T.  UtbuloHa  {pHeudohomhycella)  and  7>.  henninata  {itiartjinepiinc' 
tella)  are  well  known  to  be  carnivorous  under  certain  conditions.  It 
is,  of  course,  possible,  that  larvae,  living  on  lichens  growing  on  damp 
w^alls,  fences,  &c.,  require  much  moisture,  and  their  confinement  with 
a  piece  of  food-plant  liable  to  get  out  of  condition,  leads  to  an  exhi- 
bition of  carnivorous  propensities.  The  enclosure  in  cramped 
quarters  and  the  drying-up  of  food  are  known  to  develop  cannibalistic 
tendencies  in  certain  larvae  (Asteroscopus  sphinx,  &c.)  and  this  may  be 
a  parallel  instance. 

The  pupa  of  £he  Micro-Psychids  is  very  characteristic.  One 
peculiar  feature  is  the  arrangement  and  development  of  the  various 
pupal  mouthparts  (especially  in  the  females),  and  there  is  no  doubt 
that  a  close  study  of  these,  the  pupal  antennae,  and  the  wings,  would 
give  some  important  facts  bearing  on  the  evolution  of  the  helpless 
egg- sacs  into  which  the  females  of  the  Macro-Psychids  have  been 
specialised.  Other  peculiarities  are  the  presence  of  two  minute  dorso- 
anal  points  in  both  sexes  (except  the  Lufiiids,  in  the  females  of  which 
they  are  absent),  the  modification  of  some  (or  all)  of  the  setae  on 
abdominal  segments  7-10  into  long  recurved  hairs,  the  presence  of  a 
patch  of  short  spiny  hooks  on  the  anterior  portion  of  abdominal 
segments  8-7,  the  scars  of  the  anal  prolegs,  and  the  reproduction  in 
detail  and  position  of  the  larval  tubercles  and  setae.  That  the  dorso- 
anal  hooks  and  recurved  setce  function  largely  in  restraining  the  pupa 
at  the  proper  point  of  protrusion  from  the  larval  case  for  the  emer- 
gence of  the  imago  is  obvious,  but  we  doubt  whether  the  former  are 
homologous  with  the  anal  leg-hooks,  as  Packard  says,  although  there 
can  be  no  doubt  that  the  ventro-anal  hooks  of  the  Macro-Psychids 
are  to  be  »o  homologised. 
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The  iuiaifines  are  peculiar  in  many  ways — the  antennae,  mouth- 
parts,  the  anal  tuft  of  ?  ,  apterous  condition  of  some  females,  presence 
of  ocelli  in  some  genera — all  of  which  are  fully  dealt  with  elsewhere. 
As  to  their  habits,  the  males  are  chiefly  day  flyers,  loving  the  hot  sun. 
Xarycia  and  Diplodoma  appear  in  late  June  and  July  (as  also  do  the 
Luffiids,  which,  in  this  as  in  many  other  characters,  show  stronger 
affinities  with  the  Macro-Psychids).  Taleporia,  too,  emerges  in  early 
summer  (June),  but  Bankcsia  follows  Solenohia  in  appearing  in  early 
spring — March  and  April  being  the  usual  months  of  their  appearance. 
That  most  of  the  species  are  much  more  widely  distributed  in  the 
British  Islands  than  our  data  at  present  suggest  is  certain,  and  our 
ignorance  of  the  genus  Solenohia  is,  in  Britain,  so  profound  that  we 
have  scarcely  a  clue  as  to  the  actual  species  inhabiting  our  islands. 
BanhcHia  conainircatella  is  essentially  a  Mediterranean  species,  extend- 
ing, however,  into  France  and  Belgium,  and  becoming  localised  on 
our  south  coast.  Solenohia  incnnspicnella  and  Talejmria  tuhidosa 
are  probably  with  Diplodoma  hcrwinata  the  most  widely  distributed 
British  species.  Why  T,  pnlitella  has  not  yet  been  recorded  for 
Britain  is  altogether  inexplicable,  considering  its  range  on  the 
Continent. 

As  we  have  already  pointed  out,  the  characters  presented  by  the 
early  stages  that  separate  the  Micro -Psychids  from  the  Macro-Psychids 
are  those  afforded  by  the  eggs,  the  position  of  the  dorsal  larval  tubercles, 
the  position  of  the  dorsal  abdominal  spines  of  the  pupa,  the  absence  of 
the  intersegmental  pupal  spines,  the  modification  of  the  pupal  set©  on 
abdominal  segments  7-10,  the  presence  of  the  dorso-anal  spikes,  the 
absence  of  the  ventro-anal  spikes.  We  have  already  pointed  out  that 
these  characters  fail  in  part  in  the  Luffiids.  Snellen  remarks  that  the 
general  affinities  of  the  genera  Kpichnopterij.r,  Fmuea,  Taleporia,  and 
Solenohia  show  that  they  all  belong  to  the  Psychids,  and  can  only  be 
separated  therefrom  by  artificial  characters  ;  they  form  a  link,  he  con- 
siders, which  connects  the  Micro-Psychids  with  Diplodoma^  Xan/ria 
(XjfsinaUHloma),  Tineola,  and  Tinea, 

It  appears  to  be  quite  impossible  to  group  the  Micro-Psychids  satis- 
factorily. In  many  ways,  as  we  have  already  pointed  out,  Xanjcia 
shows  a  stronger  alliance  with  Solenohia,  and  IHplodowa  with  Taleporia, 
Jfavheaia  has  ocelli  like  the  two  latter,  yet  it  has  a  distinct  Soknobiid 
facies,  although  Solenohia  is  without  the  ocelli.  Htill,  all  of  them 
show  very  marked  diflerences  (as  is  always  the  case  in  the  more 
ancestral  branches  of  a  superfamily),  and  we  see  no  logical  way  of 
dealing  with  them  but  as  separate  families,  giving  the  details  relating 
to  each  in  its  own  proper  place. 

Family :  nakyciid^. 

As  the  Diplodomids  show  a  distinct  alliance  with  the  Taleporiids 
so  this  family  shows  an  equally  marked  tendency  to  approach  the 
Solenobiids.  Like  the  latter  the  imago  has  no  ocelli,  the  larval  case 
of  Xarifcia  nionilij'era  is  hardly  to  be  distinguished  frcm  that  of 
Sidenohia  inconspienellaj  and  the  larvae,  too,  with  their  generalised 
tubercles,  i  and  ii  placed  in  true  trapezoidal  fashion,  present  many 
striking  resemblances.  The  females,  of  the  Naryciids  are  winged,  and 
hence  the  Solenobiids  must  have  undergone  considerable  differentiation 
and  specialisation  (in  the  imaginal  state  particularly)  since  they  left 
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the  Naryciids,  to  have  reached  their  present  form.  There  are,  also, 
certain  other  characters  in  the  early  stages  (which  will  be  dealt  with  at 
length  in  considering  the  genus  Soleuobia)^  that  separate  this  family 
very  decidedly  from  the  latter.  The  family,  too,  is  important  as  being 
one  of  those  that  tend  to  unite  the  Psychids  with  the  Tineids,  not 
only  in  the  female  having  wings,  and  the  scaling  thick  (not  flimsy  and 
thin  as  in  the  Psychids) ,  but  also  in  the  metallic  lines  which  suggest 
in  some  measure  the  Tineids  represented  by  rinculella,  &c.  But  the 
greatest  diflference  between  the  Naryciids  and  the  remaining  Micro- 
Psychids  exists,  perhaps,  in  the  antennH?,  for,  like  those  of  Psychoiden 
irr/inella,  the  antennte  of  Xan/cia  monilifera  have  two  rows  of  scales 
completely  encircling  each  segment  in  the  $  ,  and  only  have,  in  the 
male,  hairs  like  other  Psychids. 

Subfamily :  naryciin.c. 

Tribe :  naryciidi. 

Genus :  narycia,  Stephens. 

SYNONY>rv'. — Genus :  Nan/cia,  St.,  "  Nom.  Br.  Ins.,"  2nd  ©d., p.  118  (1883) ;  "111. 
Brit.Ent.,"vi.,p.l54tl836);  Crt./»Guide,"2nded.,p.  172,no.76(kni^'^7);  Westwd., 
"  Syn.  Gen.  Br.  Ins.,"  p.  51  (1840) ;  Kol.,  »'  Gen.  Sp.  Trichop.,"  i.,  p.  102  (1848) ; 
Ibid., pt.  ii.,  pp.  163, 181, 293  (1^59);  Hgn., "  Stett.  Ent.  Zeit.,"  xiii.,  pp.  15(5, 233  (1852), 
XX., p.  203  (1859); "  Ent.  Ann.,"  1859.  p.  108  (1858) ;  "  Ver.  z.-b.  Ges.  Wien,''  xiv.,  851 
(1864);  Wkr., "  Cat.  Neur.,"  i.,  135, 154  (1852);  White,  "  List  Br.  An.  B.  Mus.," xiv.,  15 
(ia53) ;  Doug.,  "  Ent.  Wk.  Int.,"  ii.,  p.  59  (ia57) ;  McLach.,  "  Tr.  Ent.  Soc.  Lond.," 
3rd  ser.,  v.,  169  (1865) ;  *'  Ent.  Mo.  Mag.,"  xxxiv.,  p.  im  (1898) ;  Meyi'.,  *•  Hand- 
book," p.  776  (1895).  [Tinam,  in  part,  Geoff.,  '*  Hist.  Ins.,"  ii.,  189-190,  no.  18 
(1762),  reprint  (1764),  2nd.  ed.  (1800) ;  Wernebg.,  "  Beitr.,"  i.,  313,  no.  18  (1864).] 
Tbiea,  in  part,  Geoff.  (Fourc), '*Ent  Paris,"  ii..  p.  325  (17a5) ;  Haw.,  "Lep. 
Brit.,"  pt.  4,  p.  566  (1828) ;  Sta.,  "  Cat.,"  p.  6  (1849) ;  ♦*  Supp.  Cat.,"  p.  17  (1851)  ; 
"Ent.  Comp.,"  pp.  10,  30,  36,  39  (1^52);  Doug.,  "  Zool.,"  1851,  p.  3184;  Brd., 
"  L6p.  Doubs,"  iii.,  livr.  5-6,  p.  31  (1850) ;  Pre,  "Ann.  Soc.  Ent.  Belg.,"  ii.,  p.  110 
(1858) ;  Now.,  "  Enum.  Lep.  Hal.  Or.,"  pp.  169-170  (1860).  Lampronia,  in  part, 
Stphs.,  "  Cat.,"  p.  227  (1829) ;  "  Nom.  Br.  Ins.,"  p,  51  (1829) ;  "  111.  Brit.  Ent.," 
iv.,  p.  358  (1835) ;  Crt.,  "Guide,"  p.  187  (1831),  2nd  ed.,  p.  216  (1835);  Wood, 
"  Ind.  Ent.,"  p.  230  (1839) ;  Humph,  and  Westd.,  "Brit.  Moths,"  ii.,  p.  252  (1861), 
2nd  ed.  (1854) ;  Hdrch.,  "  Eur.  Lep.  Cat.,"  p.  78  (ia51) ;  Koch, "  Schmett.  Deutsch.,'* 
iii.,  373  (ia56).  AdeUt,  in  part,  F.  von  R.,  "Abbild.  Ber.  Schmett.,"  5.  156  (1834). 
Xynnatwloma,  Zell.,  "  Linn.  Ent.,"  vii.,  pp.  332,  362  (1852) ;  Frey,  "  Die  Tineen," 
etc.,  p.  14  (1856) ;  "  Lep.  der  Schweiz,"p.335  (1880) ;  H.-Sch.,  "  Sys.  Bearb.,"  v., 
p.  26, pi.  xi., 7  (1853) ;  p. 89 (ia54) ;  Sta.,  "Ins. Brit.," p.  21, pi.  i.,  7a -c (1854);  "List 
Br.  An.  Br.  Mus.,"  xvi.,  p.  6  (1^54) ;  "  Man.,"  ii.,  p.  287  (1859)  ;  Staud.  and  Wocke, 
"  Cat.,"  p.  105(1861),  p.  267  (1871) ;  Hein.,  "  Schmett.  Deutsch.  Tin.,"  p.  34  (1870) ; 
»'Tin.,"  2,Tab.  3  (1876) ;  Mill.,  "Cat.  L6p.  Alp.-Mar.,"  p.  98  (1875);  Bang-Haas, 
"  Nat.  Tids."  (3),  x.,  p.  2  (1875) ;  Hrtm.,  "  Mitt.  Miin.  Ent.  Ver.,"  iii.,  p.  197  (1879) ; 
Sand,  "Cat.Ldp.  Auv.,"p.  154  (1879);  Snell.,  "DeVlind.,"pp.  416,  450(1882);  Pey.. 
"  Cat.  L(^p.  Als.,"  p.  84  (1882) ;  Curo,  "  Bull.  Soc.  Ent.  It.,"  xv.,  p.  5  (1883) ;  Sorh., 
"  Die  Kleinsch.  Brandbg.,"  p.  142  (1886) ;  Meyr.,  "  Pr.  Linn.  Soc.  N.  S.  Wales," 
vii.,  p.  490  (1893).  Couoeca,  Scott,  "  Aust.  Lep.,"  i.,  26  (1865);  Wkr.,  "Cat," 
XXXV.,  1925  (1806) ;  F.  and  R.,  "  Reise  Nov.  Lep.,"  v.,  expl.  pi.  138  (1875) ;  Rsnstk., 
"Aim.  and  Mag.  N.  Hist.,"  xvi.,  440  (1885),  rule  Meyr.,  "  Pr.  Linn.  Soc.  N.  S. 
Wales,"  vii.,  p.  490  (1893).  a:cobia,  Scott,  "Aust.  Lep.,"  i.,  p.  27  (1865);  Wkr., 
"  Cat.,"  XXXV.,  1924  (1866),  vide  Meyr.,  "Pr.  Linn.  Soc.  N.  S.  Wales,"  vii.,  p.  490 
(1893). 

Stephens  diagnosed  {Illustrations  of  BritUh  Leituloptera,  vi.,  p.  164) 
this  genus  as  follows : — 

"  AntennsQ  with  the  basal  joint  pilose  and  much  incrassated,  the  remainder 
furnished  ( <r )  on  each  side  with  long  hairs ;  maxillary  palpi  drooping,  very  pilose, 
rather  short ;  head  transverse-ovate,  pilose  in  front ;  eyes  moderate,  lateral,  scarcely 
prominent ;  thorax  ovate ;  wings  strongly  dettexed  during  repose ;  anterior  elongate- 
elliptic,  obtuacly  rounded  at  the  apex,  which  is  f uiniiihed  with  short  scaly  cilia ; 
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nervures  very  indistinct;  posterior  smaller,  somewhat  ovate,  furnished  with  longer  cilia; 
abdomen  shortish,  stout,  somewhat  cylindric ;  legs  stoutish,  anterior  tibiee  with  a  single 
spur  at  the  inner  apex,  intermediate  with  a  pair,  and  posterior  with  a  pair  at  the  apex, 
and  a  second  pair  in  the  middle."  He  then  adds :  *'  The  distinctly  pectinated  fili- 
form antennae  of  this  genus  at  once  serve  to  distinguish  it  from  the  other 
Trichoptera,  from  which,  like  Aceniropm^  they  also  differ  in  having  the  wings 
clothed  with  scale-like  hairs ;  but,  unlike  that  genus,  their  legs  are  provided  with 
ample  spurs,  and  the  sides  of  the  thorax  are  not  furnished  with  tippets." 

The  only  species  cited  by  Stephens  under  this  genus  is  eleffans 
(=  monilifera)  which,  therefore,  is  the  type  of  the  genus.  The  chief 
characters  of  the  genus  may  be  summarised  as  follows : — 

Ovum. — Oval  in  outline,  almost  circular  in  transverse  section,  surface  very 
smooth,  unsculptured. 

Case. — Somewhat  flattened,  neck  slightly  constricted,  faintly  trigonal  in 
section,  lateral  flanges  moderately  developed,  upper  surface  convex,  covered  with 
lichen  (minute  pieces). 

Larva. — Head  small,  retractile ;  thorax  slender ;  abdomen  bulky  ;  largest  seg- 
ments 3-6  abdominals ;  pro-,  meso-,  and  metathorax  with  dark  brown  corneous 
dorsal  plates ;  anal  segment  with  black-brown  plate ;  slight  constriction  between  pro- 
and  mesothorax  ;  true  legs  strong  (especially  3rd  pair) ;  prolegs  short  (same  type  as  in 
higher  Psychids,  but  oval  of  crochets  more  broken  on  inner  margin) ;  dorsal 
tubercles  trapezoidal ;  sets,  with  basal  plates,  ii  stronger  than  i,  iii  strong,  iv 
strong  and  v  weak  near  each  other ;  lateral  longitudinal  flanges  distinct. 

Pupa. — Dorsal  head-piece  moderate  ;  labrum  well  developed,  two  bristles  at  base, 
hooked;  mnndibles  very  large;  maxillae  triangular,  well-developed;  maxillary 
palpus  well  marked ;  labial  palpi,  two  flaps  between  maxillte  ;  tubercles  as  in  larva ; 
patch  of  dorsal  spines  anterior  to  i ;  long  recurved  hairs  on  abdominal  segments 
9-10 ;  two  dorso-anal  spikes  on  10 ;  spiracles  on  well-developed  cones  ;  two  rounded 
bosses  ventral ly  on  9  ( (f )  marking  the  genital  organs. 

Imaqo. — Head  rough ;  tongue  and  maxillary  palpi  obsolete ;  labial  palpi, 
porrected,  short,  hairy ;  eyes  compound  ;  no  ocelli ;  antennsB  with  two  rows  of  scales 
completely  encircling  each  segment  in  ?  ,  replaced  ventrally  in  <r  by  two  sets  of 
hairs,  which  project  laterally,  basal  joint  with  pecten;  posterior  tibiae  hairy;  both 
sexes  winged  ;  female  with  anal  tuft. 

Neuration. — Forewings — lb  furcate,  7  absent,  8  and  9  sometimes  short-stalked. 
Hind  wings — Nervures  all  separate  (Meyrick). 

There  appears  to  be  only  the  Palaearctic  genus  Xan/cia  in  this 
family  since  Meyrick  has  sunk  the  Australian  genera  Cnnoeca  and 
G'Jcobia  as  synonymous  therewith.  Most  authorities  agree  in  placing 
it  very  near  the  genus  Diplodoma  which  is  correct  so  far  as  both  have 
retained  many  of  the  generalised  characters  of  the  earlier  forms  from 
which  the  Psychids  have  originated.  Both  genera,  too,  have  winged 
females.  Whereas,  however,  the  larval  case  and  larva  of  Narycia  are 
particularly  Solenobiid,  those  of  Diidodoma&Te  more  especially  Taleporiid. 
In  antennal  structure,  as  has  already  been  mentioned,  the  female  .Van/r/a 
is  rather  Adelid  than  Psychid,  whilst  the  male  has  antennas  of  dis- 
tinct Psychid  structure.  There  appear  to  be  only  two  known  Palae- 
arctic  species  in  this  genus — immiU/era,  Geoff,  {wdanella,  Haw.)  and 
astrcUttf  H.-Sch. — the  first-named  generally  distributed  from  Dalmatia 
and  Hungary  to  Britain,  the  latter  confined,  so  far  as  we  know  at 
present,  to  Bohemia  and  Silesia.  Meyrick  asserts,  however,  **that  the 
genus  is  very  numerously  represented  in  Australia,  some  species 
attaining  a  considerable  size."  He  himself  described  29  Australian 
species  in  1893  {Pw<\  TAnn,  Soc,  JNV/r  .S.  Wales,  vii.,  490-506).  It  is 
possible,  therefore,  that  when  thoroughly  worked  out,  the  subfamily 
may  be  found  to  contain  a  long  series  of  allied  genera. 

Hagen  discovered,  in  1857,  that  Xarj/Ha  vleijamoi  the  Stephensian 
collection,  which  had  been  described  and  placed  as  a  neuropterous 
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insect,  was,  in  fact,  the  well-known  Xi/mnatodoma  melanellay  also  known 
in  England  as  Tiwa  atrella.  Although  referred  to  by  other  neurop- 
terists,  the  name  Xanfcia  was  not  properly  applied  to  this  genus  until 
1895,  when  it  appeared  in  Meyrick's  Hamibtmk,  p.  770.  Zeller 
diagnosed  the  genus  under  the  name  of  Aifswatttdotfia.  He  notes  that 
'*  the  lack  of  ocelli,  the  five  simple,  hind -marginal  nervures  of  the  fore- 
wings,  and  the  simple  larval-case,  separate  this  genus  from  the  preced- 
ing (7>/yiWm//<i).'*  He  says  it  **  agrees  largely  with  the  division  E  oiTinea^ 
and  the  lack  of  maxillary  palpi  would  not  l)e  sufficient  ground  against 
their  union,  but  it  is  more  important  that  there  is  combined  there- 
with the  peculiarity,  not  occurring  in  Tineas  that  the  ?  has  a  woolly 
anus  as  in  Dijdodoma,  and,  compared  with  the  ^  ,  smaller,  narrower 
wings.  The  forewings  of  A',  inelawlla  have  five  nervures  running  into 
the  hindmargin  which  come  from  the  distinct  transverse  nervure  ;  the 
nervure  that  shuts  off  the  supplementary  cell,  unites  with  the  last  of 
the  nervures  that  branches  off  to  the  costa,  (fee."  Frey  notes  (Die 
Tifieen,  p.  14)  the  genus  as  **  agreeing  with  Solnwbia  in  the  absence  of 
ocelli  and  in  the  circumstance  that  five  nervures  run  out  to  the  hind 
margin  ;  it  differs,  however,  from  Snlvnobia  in  having  labial  palpi,  and 
from  this  genus  and  Talepuria  in  the  smallwinged  females.'* 

Narycia  monilifera,  Geoffroy. 
Syxoxymy.— Speciert :  Monilifera,   Oeoflf.  (Fourc),   "Ent.  Paris,'*   ii.,  p.  325 


ii.,  p.  252,  pi.  120,  fig.  0  (1*51),  2nd  ed.  (ia54) ;  Zell.,  "Linn.  Ent.,"  vii.,  p.  363 


__  (1870);    .  .  _  ,    ..,  __.  ,_,_, _„ 

Wocke,  '*Cat.,"  p.  21)7,  no.  1,351  (IHU) ;  Boyd,  *'  E.  M.  M.,"  xii.,  p.  163  (1876)  • 
Mill.,  " Cat.  Lep.  AIp.-Mar.,"  p.  98  (1875);  ''Nat.  Sic,"  v.,  130  (1886) ;  "Bang-' 
Haas,  ♦•  Nat.  Tida.,"  3,  x.,  p.  2  (1875) ;  Sand,  "  Cat.  L<'p.  Auv.,"  p.  154  (1879)  • 
Hrtnin.,  •' Mitt.  Miin.  Ent.  Ver.,"  iii.,  p.  197  (1879);  Ross.,  "  J.  B.  Ver.  Nass  '' 
p.  228(1881);  Snell.,  *' De  Vlind.,"  p.  450  (1882);  Pey.,  "  Cat.  Ltp.  Als.,"  p.  84 


ser.,  v.,  p.  1()9  (1865).     Stellif'erella,  ¥.  v.  Bos.,   "Abbild.  Ber.  Schm.,"  p.  156.  pi 
59(1834);  Brd.,  '*  Ltp.  Dou'bs,"  iii.,  livr.  5-(5,  p.  31  (1850);    '*  Mon.  des  Psych  " 
p.  40  (1853) ;  Hdrch.,  "  Eur.  Lep.  Cat.,"  78  (1*51) ;  Koch,  "Schmett.  Deutsch  '" 
iii.,  p.  373  (1856) ;  Fre,  "Ann.  Soc.  Ent.  Belg.,"  ii.,  110  (1858). 
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[This  is  vioniliferaj  Geoffrey  (not  Fourcroy),  vUe  Halliday  and 
Dohrn,  Stett.  Knt.  XeiL,  xii.,  182  (1851),  and  Hagen,  Bibl.  Knt.,  246. 
In  both  it  is  stated  that  Geoffroy  wrote  the  book,  Knt,  Pans,,  and  that 
Fourcroy  was  only  the  editor.  Geoffroy  always  cited  his  authors  in 
Hint,  abr,  lmecten^  and  it  should  be  noted  that,  in  his  supplement,  he 
credits  to  Knt,  Paris,,  new  species  not  mentioned  in  the  previous  parts 
of  Hut.  abr,  Insectesj  but  he  does  not  cite  an  author  for  these  new 
specicH  and  neir  namea.  Had  Fourcroy  been  the  author  Geoffroy  would 
certainly  have  cited  the  work  as  his,  but  his  silence  in  this  respect  cer- 
tainly suggests  a  very  modest  **  mihi  "  (Dunant),] 

Original  description. — Tinea  vumilifeva.  La  Teigne  a  deux  rangs 
de  points  blancs.  Long.  1 J  lig.  Tinea  alis  atris,  punctorum  alborum 
linea  duplici  transversa  (Geoffroy,  Knt,  Parin,,  ii.,  p.  825).  [This 
insect  is  Geoffroy's,  no.  18,  Hifit.  ties  hut,,  pp.  189-190,  which  he  there 
describes  as :  "  Tinaea  alis  atris,  punctorum  alborum  linea  duplici 
transversa.  La  teigne  noire  k  deux  rangs  de  points  blancs.  Longueur 
1 J  ligne.  EUe  est  partout  d'un  noir  matte  et  nullement  brillant ;  elle 
a  seulement  deux  bandes  transverses  blanches,  formees  par  des  petits 
points  de  cette  couleur.  Tune  a  la  moiti^  de  I'alle  sup^rieure,  Tautre 
aux  trois  quarts  de  la  meme  aile  en  descendant.] 

Wemeburg  refers  this  description  without  hesitation  to  stelUferellaf 
F.  V.  E.  As  Wocke  apparently  knew  nothing  of  Geoffroy's  Knt,  Paris, 
he  adopted  Haworth's  name  welanella,  by  which  the  species  has  been 
generally  known. 

Imago. — Anterior  wings  9mm. -10mm.  in  expanse  ;  black  with  a  fine 
white  slender  oblique  basal  line,  a  fine  angulated  white  line  (usually 
broken)  beyond  the  centre,  and  two  or  three  white  points  at  apex  ; 
fringes  unicolorous  with  the  ground  colour  of  the  wing.  Posterior 
wings  and  fringes  unicolorous  grey. 

Sexual  dimorphism. — The  female  is  as  a  rule  rather  smaller  than 
the  male,  and  is  generally  better  marked,  the  white  dots  sharper  and 
clearer.  It  may  be  at  once  distinguished  by  the  woolly  anal  tuft. 
Zeller  says  that  the  forewings  of  the  female  are  usually  shorter, 
narrower,  and  with  whiter  spots  than  those  of  the  male.  The  white 
dots  are,  in  the  ?  ,  collected  in  a  blotch  before  the  centre  of  the  costa, 
with  a  blotch  beyond  the  centre  which  is  much  elongated  downwards,  a 
pair  of  white  dots  at  the  apex.  Fischer  von  Roslerstamm  strangely 
notes  that  most  of  the  females  lack  the  fringes  on  the  inner  half  of  the 
hind-margin  of  the  hindwings  and  that  this  is  at  once  noticed  even  in 
freshly  emerged  specimens.  Frey,  Milliere,  Cur6  and  others  note  that 
the  $  is  dimorphic,  with  a  winged  and  wingless  form.  This  error, 
Kossler  says,  originated  with  Harding  {Knt,  Mn,  Maff,,  vi.,  p.  92). 

Variation. — Some  examples  have  scarcely  any  trace  of  the  white 
spots  and  markings  of  the  forewings  and  intermediate  forms  occur. 
The  presence  of  the  apical  dots  is  very  rare.  Stephens  notices  that 
some  examples  have  a  few  minute  white  dots  scattered  over  the  surface 
of  the  anterior  wings,  especially  towards  the  hinder  margin.  Zeller 
notes  it  as  a  variable  species,  the  Brunswick  examples  large  and  with 
yellow  markings,  the  Frankfort-on-Oder  specimens  also  large,  with 
strongly-developed  white  markings  and  very  distinct  from  the  Vienna 
examples.  He  further  suggests  that  N.  antrella  may  be  a  form  of  so 
variable  an  insect. 

a,  var.  alrella,  Stephs.,  "lllus.,"  iv.,  p.  859  (teste  Stainton)  (1835);   AVcod, 
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"Ind.  Ent.,"  fig.  1590  (1830). — Alls  aniicis  atris,  fasci4  obsoletis8im&  ante  medium, 
panctisquemarginalibusalbidis.  P3xp.  al.  4-5  lin.  Anterior  wings  deep  black,  with  a 
very  obscure  whitish  fascia  a  little  before  the  middle,  and  some  minute  dots  of 
similar  hue  on  the  eosta  and  inner  margin.  Posterior  wings  fuscous,  immaculate. 
Metropolitan  district  in  June,  not  common  (Stephens). 

fi.  ab.  i»chracea,  n.  ab. — The  spots  on  the  fore  wings  oshreaus  instead  of  white. 
This  is  Zeller's  var.  h,  dia<(iiose(l  {Linn,  I\nt.,  vii.,  p.  368)  as: 
**  Signis  al.  ant.  ochraceis  (^  ."  Ho  writes  of  it :  **  Two  males  from 
Brunswick  are  noticeable  for  their  somewhat  larger  size  (2^"'  in  length 
of  forewings),  for  the  clear  ochreous -yellow  of  the  rather  sharp 
markings  of  the  forewings  and  legs,  for  the  yellower  colour  of  the 
antennffi,  and  for  the  black  palpi  which  are  only  whitish  at  the  extreme 
tip." 

Comparison  of  Narvcia  monilifera  wriH  N.  astrella. — X.  astrella 
has  not  vet  been  described  as  ]5ritish.     So  little  is  known  of  it  that  it 

« 

may  perhaps  be  advisable  to  give  the  original  description  of  it : — 

S'nn/cia  aMrrlUi,  H.-Sch.,  *'  Sys.  Bearb.,"  v.,  fig.  320  (1851) ;  p.  89  (1854) ; 
Zell.  ♦•  Linn.  P^nt.,"  vii.,  p.  365  (18.52) ;  Hein.,  »'  Schmett.  Deutsch.,"  p.  35  (1870) ; 
Staud.  and  Wocke,  *' Cat.,"  p.  267(1871). — Xijumatodoma  antreWij  m.,  Sppl.  pi. 
xlvi.,  tig.  320;  Zell.,  "Linn.  Ent.,"  vii.,  p.  365.  Cinereo-fusca,  albo-irrorata, 
fasciis  duabus  obsoletis  albidis,  ciliis  basi  albopunctatis,  apice  albo  quadri- 
sectis.  Grosser  als  melanella,  die  Vorderfliigel  gegen  die  Wurzel  etwas  schmaler, 
die  Stirne  und  das  erste  Fiihlerglied  immer  weissgi'au,  die  Grundfarbe  der  Vorder- 
fliigel nicht  so  dunkel,  mehr  grau  als  schwarzbraun.  die  weissen  Punkte  zahlreicher 
und  daher  zwei  deutlichere  Binden  bildend.  Die  Endhiilfte  der  Franzen  mit  vier 
sehr  bestimmten  weissen  Flecken.  Die  Stirne  und  das  erste  Fiihlerglied  innen  sind 
deutlich  weissgrau  behaart.  Von  Fischer-R.,  aus  lieichstadt  in  Bohmen  (Herrich- 
Schafifer,  Sya.  Bearh.,  v.,  p.  89,  pi.  46,  fig.  320).  Heinemann  adds  :  "lieinerz,  end 
of  June." 

X,  wnnilifcra  specially  difi'ers  from  X.  astrella  in  the  black -haired 
head,  the  yellow- ringed  antennte,  the  smaller  and  less  elongated  fore- 
wings, as  well  as  in  the  markings,  which,  only  in  the  J  ,  sometimes 
form  two  transverse  lines,  but  which  do  not,  as  in  X.  antrella,  form 
two  broad  shades  (**  cloudbands")  (Zeller). 

Ovum. — The  ef^g  is  •46mm.  in  length  and  rather  over  'SSmm.  in 
width,  almost  circular  in  transverse  section ;  a  well-rounded  oval  in 
outline,  full  yellow  in  colour,  surface  very  smooth,  regular  and  un- 
sculptured.  Laid  by  an  unfertilised  ?  ,  a  few  woolly  hairs  amongst 
them,  June  16th,  1899. 

Case. — The  cases  (full-grown)  average  about  5-5mm.  in  length 
and  2mm.  in  width,  somewhat  rounded  dorsally,  but  with  a  flat  face 
resting  on  the  surface  ;  some  cases  circular,  others  almost  trigonal  in 
section  ;  one  end  almost  pointed,  the  other  end  blunter  and  rounded  ; 
composed  of  whitish  silk,  thickly  covered  with  minute  particles  of  sand 
and  yellow  lichen,  which  give  the  cases  a  yellow  colour.  [Described 
June  15th,  1899,  from  cases  from  the  Cheddar  Rocks] .  Not  quite 
full-grown  cases  measure  about  5mm.  in  length  and  l-5mm.  in 
width  ;  they  taper  to  a  rather  narrow  pointed  anal  end,  the  mouth 
slightly  constricted  and  lipped ;  opening  almost  ventral ;  made  of 
whitish  silk :  much  curved  dorsally,  rather  flat  ventrally,  but  with  a 
nearly  cylindrical  section.  Covered  with  fragments  of  lichen  (Bacot. 
Cases  from  Cheddar  Rocks),  liacot  further  notes  of  cases  from  Tar- 
rington,  *'  the  lateral  ridges  well-marked,  and  slightly  developed  medio- 
dorsal  ridge,  but  the  cases  are  not  regular  in  shape  and  vary  somewhat 
inter  ae.     These  cases  are  covered  with  tine,  rather  bright  green,  tree 
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algae  *'  (April  26th,  1899).  Triangular,  with  somewhat  rounded 
edges,  pointed  at  both  ends,  grey  in  colour,  covered  with  small  grains 
of  sand  ;  one  sent  by  Heinemann  variegated  with  yellow  particles  of 
lichen  (Zeller).  The  case  grey,  with  particles  of  dust  worked  into  a 
dense  coating  of  silk ;  bluntly  triangular,  almost  like  that  of  S,  tri- 
quetrella  (Fischer).  Bruand  notes  the  case  as  "so  similar  to  that  of 
S.  tabidella  [=HepiHm)  that  it  is  easy  to  confound  them  at  first  sight." 
That  of  X  monUiferaj  he  says,  is  "  only  a  little  constricted  at  the 
anterior  end  which  makes  it  slightly  pyriform."  [This  want  of 
appreciation  of  marked  differences  throws  light  on  some  of  Bruand*s 
other  comparisons.]  Koch  says  that  the  case  is  two-edged,  somewhat 
vaulted  above,  2'"  long,  made  of  particles  of  lichen  unmixed  with 
other  materials." 

Habits  of  labva. — The  larva  is  found  less  on  fences  than  on  tree- 
trunks  ;  it  is  most  difficult  to  breed,  being  restless  in  confinement,  and 
trying  its  utmost  to  escape.  When  short  of  food  the  larvfe  will  eat  each 
other's  cases  completely  (Koch).  Bacot  observes  that  the  larvaB  were 
noticed  to  come  out  of  the  posterior  end  of  the  case,  and  considered  it 
to  be  due  to  the  shaking  up  that  they  had  received  in  the  post.  The 
larva  drops  on  a  thread  readily,  so  that  one  might  suppose  the  habit 
of  leaving  the  case  a  not  unusual  one.  Griffiths  notes  that  the  close 
similarity  of  the  larva-cases  to  the  patches  of  lichen  (arising,  of  course, 
from  small  particles  of  the  latter  being  worked  into  the  fabric  of  the 
cases),  made  the  larvae  difficult  of  detection,  especially  as  none  of  them 
seemed  to  be  in  motion.  A  very  favourite  resting-place  appeared  to 
be  some  narrow  crack  or  crevice  in  the  limestone  ;  in  this  the  larva- 
case  hangs  pendent.  He  considers  that  this  sluggish  habit,  however, 
**  may  have  been  caused  by  the  boisterous  east  wind  sweeping  down  the 
Cheddar  gorge  "  on  the  occasion  of  his  first  visit  (May  6th,  1899),  which 
frequently  bore  away  into  space  the  cases  as  he  loosened  them  from 
their  attachment  to  the  rock.  Griffiths  furtTier  notes  that  although 
he  did  not  see  the  larvae  on  the  move  during  the  daylight  in  a  state  of 
nature,  yet,  in  captivity,  they  seemed  to  wander  round  the  box  in  which 
they  were  confined,  both  at  night  and  in  the  early  morning. 

Larva. — The  larva  is  grub-like  with  a  large  bulky  abdomen  and 
small  weak  head  and  thorax.  Head  and  prothorax  black  and  glossy, 
meso-  and  me ta thorax  with  dark  brown  corneous  dorsal  plates. 
Abdomen  bright  yellow ;  anal  segment  with  a  dark  brown  corneous 
plate.  Head  rounded,  black,  glossy,  not  large,  carried  rather  flat 
(horizontal),  retractile  to  a  considerable  extent,  the  loose  whitish  skin 
in  front  of  prothorax  conspicuous.  The  prothorax  rather  long  and 
rounded  (with  somewhat  of  a  neck  or  constriction  between  it  and  meso- 
thorax),  dark  brown,  chitinous,  and  glazed,  the  chitinous  plate  not  so 
completely  covering  the  segment  as  in  the  higher  Psychids.  The  meso- 
thorax  has  a  dorsal  corneous  plate,  two  lateral  plates,  one  on  either 
side,  the  colour  of  plates  paler  brown  than  that  on  prothorax  ;  a  narrow 
white  mediodorsal  line  commences  at  head  and  is  continued  over  pro- 
and  mesothorax  ;  the  metathorax  (scarcely  so  well  armed  as  the  1st 
abdominal  of  Vachifthelia  rillmvlla)  has  a  small  anterior  dorsal  plate,  and 
a  larger  and  darker  posterior  one,  on  either  side  of  mediodorsal  area,  a 
rather  small  lateral  plate  is  also  present  on  this  sagment.  The  segments 
•increase  gradually  in  size  from  the  prothorax  to  the  6th  abdominal 
segment,  and  decrease  more  rapidly  from  the  6th  to  the  anus.     The 
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abdomen  is  large,  soft,  and  bulky ;  the  proleprs  small  and  weak ;  the 
hooks  being  arranged  on  short  stumps  as  in  the  higher  Psychids,  but 
the  oval  (horseshoe) arrangement  of  hooks  on  prolegs  1-4  is  less  complete, 
having  a  larger  gap  on  the  inner  side ;  there  appears  to  be  no  pit  in 
the  centre  of  foot.  A  row  of  dark  spots  are  present  on  ventral  area, 
apparently  the  nervous  ganglia.  The  position  of  the  large  dorsal 
vessel  can  also  be  distinctly  made  out.  The  hairs  are  weak  and  faint 
(especially  on  abdomen),  and  are  either  very  transparent  or  of  the 
same  colour  as  the  skin  ;  on  the  thorax  they  are  stronger  and  white. 
The  tubercular  setas  on  abdominal  segments  and  metathorax  are 
arranged  in  trapezoidal  form,  the  tubercles  on  abdominal  segments 
with  fairly  large  basal  plates,  but  proportionately  not  quite  so  large  as 
in  the  higher  Psychids.  On  the  metathorax  the  plate  bearing  i  is 
small,  and  the  hair  small ;  the  plate  bearing  ii  is  very  large  as  a  plate 
and  carries  a  larger  hair ;  this  plate  (ii)  is  brown,  that  carrying  i  and  those 
on  abdominal  segments  are  of  the  skin  colour.  On  the  abdominal  seg- 
ments the  plate  at  base  of  i  is  smaller  than  that  at  base  of  ii ;  seta  on 
ii  fairly  long  and  easily  seen,  that  on  i  very  small  and  inconspicuous  ; 
i  is  nearer  to  median  line  of  dorsum,  ii  more  remote  (in  this  it  agrees 
with  Tineids,  Zeuzerids,  (tc).  The  lateral  flanges  are  well  developed, 
and,  though  conspicuous,  do  not  bulge  very  much.  The  spiracles  are 
situated  above  the  lateral  ridge,  small,  nearly  circular,  with  a  raised 
chitinous  ring.  A  supraspiracular  tubercle,  iii,  and  seta,  are  present, 
the  hair  fairly  long,  about  equal  in  length  to  that  on  ii ;  iv  and  v  are 
rather  far  below  the  spiracle  and  at  about  equal  distances  from  it, 
they  are  placed  near  each  other  as  in  true  Psychid  larvae,  the  anterior, 
V,  is  very  small,  the  posterior,  iv,  larger,  nearly  equal  to  iii  in  size. 
True  legs  (like  the  thorax)  are  weaker  in  relation  to  size  of  abdomen  than 
in  Macro- Psychids.  The  larva  is  restless,  wriggles  much  when  being 
examined,  but  the  abdomen  is  too  bulky  for  it  to  be  very  active  ;  some 
of  its  movements  are  very  suggestive  of  the  backward  wriggle  usually 
associated  with  Tortricid  larvae  [Bacot.  Described  April  30th, 
1899,  larvae  from  Dr.  J.  H.  Wood] .  Larva  from  the  Cheddar  Rocks 
are  described  as  *^  short,  stout,  with  large  bulky  abdomen  and  slender 
thorax,  the  head  and  thorax  making  up  quite  one-third  of  the  total 
length,  although  these  parts  of  the  body  are  probably  less  than  one- 
iifth  in  bulk.  The  anal  segment,  brown-black  and  chitinous,  the  plates  on 
abdominal  segments  8-9  dark- coloured,  brown,  and  hence  prominent. 
The  head  small,  black,  and  glossy,  a  few  hairs  present,  the  antennse 
rather  conspicuous."  Fischer  notes  the  larva  as  "  pale  brown  in 
colour,  the  thoracic  segments  dorsally  dark  brown  ;  the  head  and  anal 
segment  black  ;  the  tubercles  widely  distant,  brownish."  The  larva 
was  well  studied  and  figured  by  Mann,  the  drawings  being  reproduced 
by  Fischer  von  Roslerstamm. 

Comparison  of  the  larvae  of  Narycia  monilifera  and  Solenobia 
(?)  LICHENELX.A. — The  larva  is  larger,  and  in  some  more  respects 
Psychid-like  than  that  of  S,  lichniella.  The  abdomen  has,  however, 
not  become  very  markedly  Psychid,  whilst  the  head,  thorax,  and  legs  are 
relatively  larger  and  stronger.  The  lateral  ridges  are  more  regular 
and  better  marked  than  in  the  larva  of  *S.  lichenella,  and,  although 
the  hairs  appear  to  be  of  about  equal  length,  those  of  X,  monilifera 
show  up  more  clearly,  perhaps  because  rather  thicker  or  darker- 
coloured.     The  chitinous  plates  at  the  base  of  the  hairs  are  large  and 
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well-marked,  whilst  no  plates  are  noticeable  in  the  larva  of  S. 
lichenella  (Bacot).  [The  S,  lichinwUa  here  compared,  is  the  partheno- 
genetic  form  from  Wellington  College.  ] 

Pupa. — The  pupa  is  pale  brown  in  colour,  and  the  intersegmental 
folds  of  the  movable  incisions  only  somewhat  darker.     Laterally :  The 
dorsal  head-piece  stands  out  frontally,  the  prothorax  depressed,   the 
front  of  the  mesothorax  rises  suddenly,  but  is  not  markedly  developed 
medially,  the  metathorax  and  all  the  abdominal  segments  form  a  some- 
what regular  convex  line  along  the  dorsum,  rising  most  at  the  3rd  and 
4th  abdominal  segments,  the  metathorax  scarcely  falling  below  the 
line  of  this  curve.     The  wings  stand  out  prominently  laterally,  owing 
to  depression  on  metathorax  at  base  of  wings,  eyes  bulging ;  antenna 
rising  at  point  where  dorsal  head-piece  meets  prothorax  laterally.    The 
spiracles  exceedingly  minute,  placed  towards  the  front  of  each  segment, 
the  scar  on  8  especially  well-developed.     The  strongly-developed  setas, 
iii  and  iv,  on  chitinous  buttons,  the  dorso-anal  spikes  very  prominent. 
The  wings  reach  to  the  end  of  the  6th  abdominal,  the  3rd  pair  of  legs 
to  the  end  of  the  7th.     The  genital  organs  marked  by  prominence  on 
anterior  part  of  the  9th  abdominal  segment.     Dorsallt/ :  The  prothorax 
frontal,  but  not  so  far  forward  as  the  dorsal  head-piece.     The  meso- 
thorax moderately  well-developed.     The  1st  abdominal  narrow  (front 
to  back),  the  2nd  and  3rd  depressed  transversely  across  the  middle  of 
the  segments.     The  4th-7th  covered  with  small  rough  points  towards 
the  front  margin,  more  thickly  placed  towards  the  anterior  edge.     The 
intersegmental  membranes  between  2-8,  3-4,  4-5,  5-6,  6-7,  7-8  distinct 
and  smooth  ;    abdominal  segments  8-10  united  into  a  single  mass. 
The  spiracular  (iii)  and  subspiracular  (iv)  sette  stand  out  conspicuously ; 
the  dorsal  tubercles  i  and  ii  with  chitinous  bases.     The  10th  abdominal 
segment  rounded,  with  two  dorso-anal  spikes,  a  long  recurved  hair  just 
outside  the  base  of  each.     The  anus  practically  dorsal.     The  wings 
have  a  less  prominent  appearance  than  in  lateral  view.     Ventralhj  : 
The  dorsal  head-piece  prominent  (placed  frontally  and  not  ventrally). 
The  eyes  darker  (facets  of  imaginal  eye  showing  through  the  skin)  ; 
distinct  lunular  glazed  eye  at  base    of    antenna,  and  outside  the 
true    ocellar    area.      The   labrum   with    two    hairs    on  either  side ; 
the  labium,  labial  palpi,  maxillte  and  maxillary  palpi  well -developed. 
The  1st  pair  of  legs  and    somewhat  slender  antennae  end  together 
(at  a  point  that  appears  to  be  the  costal  commencement  of  Poulton's 
line,  but  may  be  the  edge  of  hindwing  showing  through),  the  2nd  pair 
ends  at  the  apex  of  the  forewings,  whilst  the  3rd  pair  reaches  to  the 
end  of  the  7th  abdominal.     The  ends  of  the  wings  and  legs  quite  free 
from  the  abdominal  segments.     The  male  genital  organs  very  conspic- 
uous, forming  a  swollen  boss  on  the  front  part  of  the  9th  abdominal. 
[Described  June  14th,  1899,  from  pupte  sent  by  Mr.Griffiths  and  collected 
at  the   Cheddar  Rocks.]      The  square  dorsal  head-piece  more  than 
twice  as  large  as  prothorax,  the  wing-cases  to  the  end  of  the   6th 
abdominal  segments  (7th  in  the  male  if  shrivelled  and  in  the  ?  to  end 
of  5th)  ;  antennae  to  end  of  1st  pair  of  legs  (about  the  4th  abdominal 
segment);  the  2nd  pair  to  end  of  wings;  the  8rd  pair  extends  the 
width  of  a  segment  beyond  the  wings.     (In  the  ?  the  2nd  pair  goes  to 
end  of  wings  and  the  3rd  pair  a  segment  and  a  half  beyond,  the  1st  pair 
and  antennae  reaching  to  the  end  of  the  2nd  abdominal.     There  is  no 
ventral  impression  for  the  legs  beyond  the  5th  segment  in  the    $). 
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The  two  bristles  at  base  of  labriim  finely  hooked,  the  mandibles  very 
large ;  the  raaxillie  well-developed,  trianj^ular,  sharp- pointed,  well- 
marked  maxillary  palpus  at  each  exterior  angle  ;  the  labial  palpi  (as 
in  most  other  Taleporiids)  form  two  large  flaps  between  maxillnB,  not 
divided  at  base ;  the  tubercles  as  in  larva — i  and  ii  trapezoidal,  iii 
large,  iv  (large)  and  v  (weak)  in  line  longitudinally  below  spiracle,  vi, 
vii,  and  viii  all  single-haired  ;  ii  nearer  to  i  on  abdominal  segments 
6-8  than  on  1-4  ;  the  setae  occur  as  recurved  hooked  hairs  on  abdominal 
segments  9-10  (4  ordinary  tubercular  hairs  on  8,  and  2  on  9) ;  two  dorsal 
anal  spikes  on  abdominal  segment  10.  The  dorsal  spines  form  a 
patch  (3  or  4  transverse  rows)  anterior  to  tubercles  i  on  abdominal 
segments  5-8,  the  spines  look  small  and  sparse.  The  spiracles  stand 
out  as  well-developed  cones.  Two  rounded  bosses  in  front  of  venter 
of  9th  abdominal  segment  mark  the  genital  organs.  The  eye  goes 
with  the  faceparts  and  antennte,  on  dehiscence,  as  in  Psychids,  but 
legs  are  separate  (Chapman).  The  anal  segments  of  the  pupa  are 
figured  by  Fischer. 

Food-plants. — Lichens  on  trees  and  in  hedges  (Zeller),  green 
confervoid  growth  on  tree-trunks  (Warren),  Parmelia  (Rossler), 

Habits  and  Habitat. — Stephens  says  that  it  occurs  among  elms 
in  the  vicinity  of  the  metropolis,  but  is  not  very  abundant.  Barrett 
notes  that  at  Haslemere  imagines  occurred  on  an  old  fence  from  which 
cases  had  been  obtained  earlier  in  the  year.  Wood  says  that  at  Tar- 
rington  it  is  occasionally  met  with  on  the  wing,  or  at  rest  on  tree- 
trunks.  Bower  notes  that  in  Kent,  the  larvfe  are  not  confined  to  any 
particular  tree,  but  the  cases  are  generally  well  hidden  in  crevices  of 
bark.  The  imagines  are  generally  captured  at  rest  or  flying  in  the 
morning  sun.  Hudd  and  Harding  found  the  cases  on  the  trunks  of 
various  fruit-trees  in  their  gardens,  near  Bristol.  Atmore  has  taken 
a  few  imagines  at  King's  Lynn,  always  flying  in  the  sunshine. 
Warren  notes  the  larvae  as  occurring  on  old  fences  at  Brandon,  and 
Farren,  near  Cambridge,  has  captured  specimens  on  the  trunks  of  an 
old  tree  on  the  banks  of  the  Cam.  Bankes  beat  an  imago  from  Scotch 
fir  at  Ringwood,  whilst  Digby  captured  others  at  rest  on  lichen- 
covered  beech  trunks,  on  which  empty  cases  of  the  species  were  noticed 
at  the  same  time,  in  the  New  Forest.  The  imago  is  often  found  sitting 
on  the  tree-trunks,  but  the  males  fly  briskly  in  the  afternoon.  Grifliths 
says  that  the  larva?  were  found  most  abundantly  feeding  on  patches  of 
yellow  lichen  growing  near  the  bases  of  the  limestone  clifl's  of  the 
Cheddar  Gorge,  some  distance  up  the  road  beyond  the  entrance  to  the 
caves,  shortly  after  passing  the  highest  of  the  great  bastioned  rocks, 
the  most  picturesque  part  of  this  wonderful  defile.  Douglas  notes 
larvaB  on  the  fence  in  Addington  Hoad,  near  Shirley.  Durrant  found 
cases  in  **  countless  thousands  '*  on  fences  at  Southill,  Beds.,  on  Oct. 
15th,  1884,  also  on  lichen -covered  fences  in  1891,  and  trunks  of  Pinus 
sylvefttria  in  1897  at  Merton  ;  Bacot  found  a  single  case  on  an  old  oak- 
trunk  at  Broxbourne  in  1899.  Mann  found  cases  on  the  trunks  of 
liobinia  pHeudacacia  near  Vienna,  and  states  that  the  larvte  fed  on  the 
bark  lichens.  The  imagines,  he  asserts,  emerge  14  days  after  pupa- 
tion, and  are  to  be  found  on  the  acacia  trunks  and  on  fences  near, 
being  difficult  to  find,  so  well  are  they  protected  by  their  colour, 
Zeller  found  specimens  on  a  willow- trunk  on  the  borders  of  an  alder 
thicket  at  Glogau.     Beutti  notes  the  cases  in  Baden  on  tree- trunks, 
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fences,  and  lichen-covered  walls,  whilst  Sorhagen  states  that  in 
Brandenhurg  the  imago  is  to  he  found  resting  on  the  tree- trunks  in 
woods  and  gardens.  Snellen  notes  it  as  common  in  the  drier  parts  of 
the  Netherlands,  generally  on  oak-trunks,whilst  Peyerimhoff  states  that, 
in  Alsace,  it  prefers  tree- trunks,  especially  hornheam  and  apple,  in  woods, 
gardens,  shady  lanes,  &c.,  the  imago  emerging  from  7-8  a.m.  [Milliere 
observes  that  the  imago  flies  usually  in  July  in  oak  woods  in  the 
Alpes-Maritimes,and  that  the  larva  is  to  be  found  in  spring  dragging  a 
conical  hood  (/lapiddla)  on  the  bark  of  Querciin  wbur,  on  lichens  growing 
on  which  it  feeds.  He  adds  :  **  The  female  is  apterous."  We  suspect 
that  there  may  be  an  error  as  to  the  species  referred  to  in  this  record.] 
Bossier  says  that  the  case  is  found  on  all  kinds  of  tree- trunks  in 
Nassau,  and  is  often  brought  in  from  the  forest  with  firewood,  in  con- 
sequence of  which  the  imago  is  sometimes  found  flying  about  the 
houses.  Larvae  often  abundant  at  Falster  on  beech- trunks  after 
hybernation  (Bang-Haas).  Hofmann  finds  it  in  orchards  in  Wiir- 
temburg. 

Time  of  appearance. — From  the  end  of  May  until  July.  In  June 
near  London  (Stephens) ;  in  the  middle  of  June  at  Haslemere 
(Barrett) ;  June  and  July  at  Richmond  Park  (Warren)  ;  June  6th 
1850  at  Lewisham,  flying  along  hedges,  and  beaten  out  between  7  and 
8.  80  p.m.,  June  2nd,  1850,  bred  from  cases  off  fences  near  West  Wick- 
ham,  June  5th,  1850,  bred  from  cases  obtained  on  Dartford  Heath 
fence  (Stainton)  ;  imagines  captured  at  Leicester  July  10th,  1875, 
(Sang  tesU'  Gardner) ;  bred  July  8rd  1885,  captured  June  27th,  1892, 
at  Tarrington  (Wood) ;  imagines  June  22nd,  1887,  on  tree -trunks  at 
Lee,  July  24th,  1888,  worn,  on  fence  at  Bexley,  a  few  cases  end  of 
March,  1889,  on  tree-trunks,  apparently  feeding  upon  a  very  fine 
lichen,  at  Eltham,  Greenhithe,  and  Lee,  bred  the  imagines  from 
May  3rd- June  16th,  1889,  imagines  captured,  June  27th,  1890 (worn), 
June  30th,  1891,  June  22nd,  1898,  at  Bexley,  4  cases  on  tree-trunks 
at  Eltham,  April  6th,  1893,  one  imago  only  emerged,  May  31  st,  1893 
(Bower);  July  8rd,  1890,  at  Ringwood,  June  12th-14th,  1889,  in 
the  New  Forest  (Bankes) ;  bred  June  16th,  1899,  from  Cheddar  Gorge 
pupae  (Chapman).  Pupation  in  most  instances  entered  upon  before 
June  12th,  1899,  at  this  time  many  pupa-cases  in  the  Cheddar  Gorge 
were  already  empty,  the  first  moth  appeared  in  confinement  on 
June  20th  (Griffiths) ;  July  3rd,  1887,  at  Chequers  Court,  Bucks, 
July  3rd,  1888,  at  Brandon  (Walsingham) ;  examples  bred  July  8rd, 
July  17th,  July  18th,  1891,  from  cases  on  fences,  others  bred  July  29  th, 
1897,  from  cases  on  Pinns  stflirstriM,  also  captured  July  10th,  1885, 
July  15th,1886,June21st-June  29th,  1896— all  at  Merton  (Durrant). 
Imago  captured  on  May  25th,  in  Brunswick  (Heinemann) ;  at  the  end 
of  May  and  throughout  June  around  Vienna,  and  in  May,  1853,  on 
the  trunks  of  poplars  at  Fiume  (Mann)  ;  larvie  in  the  early  spring, 
imagines  at  end  of  May  and  in  June  at  i3randenburg  (Sorhagen)  ;  in 
May  and  early  June  in  Alsace  (Peyerimhoff) ;  in  May  and  early  June 
in  south-west  Germany  (Koch) ;  Miiller  on  May  24th  at  Frankfort ; 
Christoph,  June  4th,  1859,  at  Sarepta  (Zeller  coll.). 

Localities. — ^Beds  :  Bouthill  (Durrant).  Berks  :  Heading,  Wokingham, 
near  Wellington  College  Station  (Hamm).  Bucks  :  Chequers  Court  (Walsingham). 
Cambridge:  Cambridge  (Farren).  Cheshire:  Very  rare  (Ellis),  Birkenhead 
(Stainton),  Bowdon  (ThrelfaU),  Eastham  Wood  (Brockholes),  Prenton  Wood,  near 
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Birkenhead  (Gregson).  Debbt:  Barton-oa-Trent  (Mason).  Essex:  Colchester 
fHarwood).  Oloucsstsb:  Bristol,  Durdham  Down,  Stapleton,  Almondsburj 
(Hadd).  Hants  :  Bingwood,  New  Forest  (Bankes),  Basingstoke  (Hamm).  Herb- 
iobd:  Tarrington  (Wood).  Hertford:  Cheshunt  (Bojd),  Broxboame  (Baoot). 
Kbkt  :  Local  and  uncommon,  Eltham,  Lee,  Chislenurst,  Bexley,  Green- 
hithe  (Bower),  Dartford  Heath  (Stainton).  Lancashire  :  Manchester  (Stainton). 
LsicESTEB :  Leicester  (Sang).  Middlesex  :  near  Hampstead  Boad  Station  (Healy). 
Norfolk:    King's  Ljnn  (Atmore),  Merton  (Durrant).    Somerset:  Cheddar  Gorge 

(Griffiths).  Suffolk  :  Brandon  (Walsingham).  Surrey  :  Addington,  near  Shirley 
Douglas),  Haslemere  (Barrett),  South  Lambeth  (Stephens),  West  Wickham  (Stain- 
ton), Ripley  (Westwood),  Richmond  Park  (Warren).  Sussex:  Bersted,  Bognor 
(Fletcher).    Torxs  :  York  (Stainton). 

DiSTBlBunoN. — ^AusTRu :  Vienna,  Fiume  (Mann),  Prague  (Prey  coll.),  Briinn 
(Gartner),  Lavantthal  (Hefner).  Beloiuh  :  Brussels  (LambiUion),  Louvain  (Fr^)* 
Denmark  :  North  Zealand,  Falster  (Bang-Haas).  France  :  North  France  (Constant 
coll.),  St.  Florent,  Nohant  (Sand),  Aube  (Jourdheuille),  Douai  (Foncart),  Doubs 
(Bruand),  (?)  Alpes-Maritlmes  (MiUi^re).  Germany  :  Generally  distributed  in  woods 
and  on  fences  (Heinemann).  near  Dantzig  (Tiedemann),  Glogau  (Zeller),  Branden- 
bnrg,  Frankfort-on-Oder,  Brunswick  (Heinemann),  Ueberlingen,  Heiligenberg, 
Freiburg,  Lahr,  Elarlsruhe,  Spires,  Wertheim  (Reutti),  Alsace  (Peyerimhoff),  Bonn 

iFrey),  general  in  Brandenburg,  Finkenkrug,  Potsdam,  Friedland,  Stettin 
Sorhagen),  Munich  (Hartmann),  Rhine  Palatinate  (Bertram),  Frankfort-on- 
Main  (Koch),  Waldecic  and  Arolsen  (Speyer),  Nassau  (Rdssler),  Wurtemberg 
(Hofmann),  Ratisbon  (Schmid),  Silesia,  generally  distributed  (Assmann^, 
bessau  (Kichter),  Krefeld  (Jordan),  Hanover  (Glitz),  Pomerania  (Biittner), 
Frankfort-on-Oder  (Eretschmer).  Italy:  ?  Alps  of  the  Valtellina  (Cur6).  Nether- 
lands :  Not  rare  in  drier  parts,  South  Holland,  Utrecht,  Amhem  in  Gelderland, 
Venlo  in  Limburg,  Breda  in  North  Brabant  (Snellen).  Russia  :  Sarepta  (Christoph). 
Switzerland:  Up  to  5,000ft.  (Frey),  Bremgar ten  (Boll),  Upper  Engadine,  Samaden 
(Pfaffenzeller),  Pontresina  (Killias). 

Family  :  diflodomidae. 

This  family  is  probably  (with  the  last)  the  most  generalised  of 
those  that  undoubtedly  belong  to  the  Pstchides.  Both  sexes  are 
"winged,  and  the  imago  has  distinct  ocelli  at  the  base  of  the 
antennse,  a  character  that  is  maintained  by  the  Taleporias,  which 
originate  some  distance  above  the  genus  Diplodoma,  on  the  Psychid 
stem.  The  family  seems  to  be  restricted  to  the  Paleaarctic  area,  only 
two  species  at  present  being  known  to  represent  this  stranded  remnant 
of  the  early  Psychids.  It  is  quite  possible,  however,  that  some  of  the 
genera  mentioned  ante,  p.  182,  belong  to  this  family. 

Subfam.  :  du^lodouinae. 

Tribe  :  niPLODOMmi. 

Genus  :  diplodoma,  Zeller. 

Synoktuy. — Genus  :  Diplodoma^  ZelL,  *'  Linnaea  Entomologica,"  vii.,  pp. 
882,  869  {1Q62);  Sta.,  '*  Insecta  Britannica,"  p.  20,  pi.  i.,  figs.  Qa-d  (1854) ; 
"List  Br.  An.  B.  M.,"  xvi.,  Lp.,  p.  6(1854);  "Ent.  Ann,,"  1856,  p.  49  (1856); 
•♦  Man.."  ii.,  p.  286  (1859)  ;  "  Ent.  Ann.,'*  1861,  p.  103  (1860) ;  H.-Sch..  "  Sys. 
Bearb.,"  v.,  pp.  80,  96  (1863) ;  Hein,,  "  Schmett.  Deutsch,  Tin.,"  p.  33  (1870) ; 
Ibid.,  2,  Tab.  2  (1876) ;  Nolck.,  "  Lep.  Pn.  Estl.,"  p.  469  (1871) ;  Stand,  and 
Wocke,  "  Cat.,"  p.  267  (1871) ;  Bang-Haas,  "  Nat.  Tids."  (3),  x.,  p.  2  (1875) ;  Wallgrn., 
"  Bih,  Vet.-Ak.  Handl.,"  iii.,  p.  33  (1876) ;  Sand,  "  Cat.  L^p.  Auv.,"  p.  154  (1879) ; 
SneU.,  "Tijd.  v.  Ent.,"  xxii.,  p.  129  (1879),  "De  Vlinders,  Ac,"  pp.  416,448 
(1882) ;  "  Tijd.  v.  Ent.,"  xxxvii..  p.  13  (1894) ;  Hart.,  •♦  Mitt.  Miinch.  Ent.  Ver.," 
ui.,  196  (1879);  Frey,  "Lep.  der  Schweiz,"  p.  335  (1880);  Ross.,  "J.-B.  Ver. 
Nass.,"  xxxiii-iv.,  p.  228  (1881) ;  Peyer.,  "  Cat.  Lep.  Als.,"  2nd  ed.,  p.  84  (1882) ; 
Curo,  "  Bull.  Soc.  Ent.  It.,"  xv.,  p.  6  (1883) ;  Rou.,  "  Cat.  Chen.  Eur.,"  142  (1883) ; 
Sorh.,  "  Die  Kleinschmett.  Brand.,"  p.  142  (1886) ;  Heyl.,  "  Tijd.  v.  Ent.,"  xxxiv., 
p.  xxvi  (1891);  Meyr.,  "Handbook,"  Ac,  p.  776  (1895);  Reutti,  "Lep.  Bad.," 
2nd  ed.,  p.  804  (1898).  [  Tinaea,  Geoff.,  "  Hist.  Ins.,"  ii.,  p.  198,  no.  41  (1762) ;  Wer., 
" Beitr.,"  2,  p,  316  (1864).]  Tinea,  Geoff.," Ent.  Paris.,"  ii., p. 332  (1785);  Zell., "  Isis," 

J 


146  BRITISH   LEPIDOPTBBA. 

1839,  p.  183 ;  "Ber.  Schles.  Tansch.  Schmett.,"  iv.,  p.  15  (1843) ;  vi.,  p.  11  (1845) ; 
viii.,  p.  13  (1846) ;  Zell.  (and  Lienig),  "  Isis,"  1846,  p.  270 ;  Sta.,  "  Cat.,"  p.  6 
(1849) ;  "Ent.  Comp.,"  Isted.,  pp.  10,  39,49  (1852).  Lampronia,  Stph8.,"Sy8.Cat.," 
no.  7669,  p.  227  (1829) ;  '*  lUus.,"  iv.,  p.  858  (1836) ;  Curtis,  "  Guide,"  1st  ed.,  p.  187 
(1831),  2nd  ed.,  p.  216  (1837);  Wood,  "Ind.  Ent.,"p.  229  (?1839) ;  Tgstr., »' Bidr.." 
p.  107  (1847);  Fologne,  "Ann.  Soc.  Ent.  Belg.,"  iii.,  p,  143  (1869).  hwurvaria, 
Dup.,  "Cat.,"  p.  366(1846). 

Zeller's  diagnosis  of  this  genus  reads  (Linn,  Ent,^  yii.,  p.  8B2)  as 

follows : 

Caput  supeme  et  in  fronte  hirsutum.  Palpi  maxiUares  nulli ;  labiales  oylin- 
drici  pilosi.  Ocelli  distineti  pone  oculos.  Ajitennie  setacesB,  i  ciliatsB,  ?  sub- 
dentatsB.  Alsa  anteriores  oblongte,  mediocriter  ciliatae,  anteriorum  cellula  dis- 
ooidalis  venas  in  marginem  posticum  sex  emittit,  supremam  simplicem,  6ub- 
apicalem.  $  alata,  ano  lanato.  Larva  saccophora,  sacco  in  indusium  incluso. 
In  this  genus  Zeller  places  only  one  species — viarginepunctella^ 
St.  {herminatat  Geoff.),  which,  therefore,  becomes  the  type. 

The  chief  characters  of  the  genus  (based  on  D.  herminata)  may 
be  summarised  as  follows : 

OvuK. — Oval  in  outline,  long  axis  horizontal,  surface  smooth,  covered  with 
hairs  from  body  of  female. 

Case. — Trigonal  in  section,  three  distinct  lips  at  opening,  covered  with  sand, 
enveloped  in  a  loose  outside  sac  covered  with  insect  dfltrU,  &q, 

Labva. — ^Head  retractile ;  thoracic  segments  with  corneous  plates ;  tubercles  with 
simple  setsB ;  i  and  ii  trapezoidal  (ii,  however,  but  little  outside  i),  iii  weU-developed, 
iv  and  v  subspiracular  (iv  the  stronger),  vi  single,  vii  consisting  of  two  separate 
tubercles ;  the  prolegs  short  on  the  abdominal  segments  3-6,  anal  ones  larger  and 
stronger,  the  hooks  arranged  in  oval  form  (broken  on  inner  margin) ;  pupates 
within  larval  case. 

Pttpa. —  9  .  Large  dorsal  headpiece  (twice  as  large  as  prothorax) ;  small  eye- 
collar  (maxillary  palpus) ;  labrum  and  labial  palpi  well -developed ;  apex  of  wings 
to  end  of  4th  abdominal  segment ;  3rd  pair  of  legs  beyond  6th  abdominal  segment ; 
antennsB  not  quite  as  long  as  wings ;  tubercles  and  setsB  as  in  larva ;  transverse 
band  of  dorsal  spines  on  front  edge  of  abdominal  segments  3-7  ;  recurved  hairs  on 
abdominal  segments,  7-10;  two  dorso-anal  spikes ;  movable  incisions,  2-3  (dorsally), 
3-4,  4-6,  6-6,  6-7  (male,  7-8  also). 

Imago. — Head  rough ;  tongue  obsolete  ;  maxillary  palpi  obsolete ;  labial  palpi, 
cylindrical,  drooping,  loosely-scaled;  eyes  compound;  ocelli,  one  at  base  of 
each  antenna;  antennse  s  ciliated,  $  subdentate,  basal  joint  without  pecten ; 
posterior  tibisB  smooth-scaled  ;  both  sexes  winged  ;   $  with  anal  tuft. 

Neubation. — Forewings,  lb  furcate,  7  to  termen.  Hindwings,  6  and  7  some- 
times short-stalked  (Meyrick). 

This  genus  is  particularly  Taleporiid  in  its  affinities.  It  has  the 
characteristic  female  anal  tuft,  and  also  ocelli ;  the  pupa  has  the  two 
dorso-anal  spikes  that  are  noticeable  in  the  generalised  Psychids,  the 
long  recurved  hairs  on  abdominal  segments  7-10,  the  anterior  pad  of 
hooks  on  the  abdominal  segments  3-7.  The  larva  is  generalised  so  far 
as  its  tubercles  are  concerned,  but  the  abdominal  prolegs  are  typically 
Psychid.  The  winged  female  covers  her  eggs  with  hairs  from  the  anal 
tuft,  whilst  the  Taleporiids  have  the  same  habit,  except  that  their  eggs 
are  laid  in  the  case.  The  case  itself  is  peculiar,  the  trigonal  Taleporiid- 
looking  case  being  enveloped  in  an  outer  covering  which  is  ornamented 
with  insect  dkhris,  Zeller  notes  the  peculiarity  that  the  larval  case  stands 
in  an  outer  one  that  allows  the  first  to  project  at  both  ends,  and  considers 
that  the  presence  of  ocelli  in  both  sexes  prevents  the  union  of  this  genus 
with  Xysmatodoma  {Nart/cia).  He  further  notes  that  **the  discoidal 
cell  of  the  forewinghas  the  longitudinal  *  foldline'  thickened  posteriorly, 
and  that  this  bifurcates  exteriorly,  the  branches  meeting  the  distinct 
transverse  nervure ;  the  fork  is  so  sharp  and  peculiar  that  it  appears  to 
be  a  real  nervure.    Six  nervures  run  to  the  outer  margin  of  the  forewing 
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in  this  genus,  whilst  only  five  do  so  in  Xysmatodoma.  The  supplementary 
cell  is  distinct  and  the  fork  of  the  subdorsal  nervure  complete."  We  have 
already  stated  {ante^  p.  114)  that  whereas  the  antennal  structure  of  D, 
Jierminata  is  that  of  a  true  Psychid,  that  of  the  2  N.  monilifera  suggests 
an  alliance  with  the  Adelids,  whilst  later  (p.  135)  we  describe  the 
suggested  Adelid  arrangement  of  the  scales  on  the  antenna  of  female 
Narycia.  The  antennse  of  Narycia  and  Diplodoma  are  interesting 
from  the  point  of  view  of  illustrating  the  evolution  of  the  Micro- 
Psychid  antenna,  that  of  the  latter  genus  being  more  specialised 
(especially  in  the  $ )  than  the  former.  The  following  comparison 
may  be  interesting : 

N,  monilifera, —  <r .  The  dorsum  clothed  with  two  rows  of  scales  of  nearly 
equal  size  and  in  fairly  accurate  alignment ;  the  basal  black,  the  distal  white  or 
yellow ;  ventrally  there  is  a  group  of  four  or  five  black  tubercles  towards  the  base 
and  a  transTerse  row  of  them  near  the  extremity ;  each  of  these  somewhat  raised 
black  points  carries  a  loifg  black  hair,  which  are  thus  arranged  in  two  groups. 
9  .  The  two  rows  of  scales  completely  encircle  the  antenna,  and  are  in  accurate 
alignment.  They  are  appressed  to  the  antenna  all  round.  One  short  hair  makes 
its  way  between  the  scales  ventrally,  about  middle  of  segment.  This  is  not  evident 
except  about  middle  of  antenna,  where,  on  a  few  segments,  there  seems  a  slight 
interval  between  two  scales  of  the  yellow  row,  where  the  hair  comes  through. 

D.  herminata, —  j  .  Scaled  above  with  brownish-yellow  scales,  two  rows  to  a 
segment,  the  first  row  of  scales  being  much  shorter  than  the  second,  and  with  a 
slight  irregularity  in  both  rows,  i.e.,  the  ends  of  the  scales  of  each  row  are  not  in 
accurate  transverse  alignment.  The  under  side  has  long  hairs,  irregularly  placed, 
more  numerous  towards  end  of  segment,  but  not  collected  into  groups.  ?  .  The 
scales  (a  shorter  and  longer  row)  encircle  each  segment  and,  as  in  the  i ,  are  not 
in  accurate  alignment,  inferiorly  the  long  second  row  (in  dried  specimens)  is  not 
applied  flatly  to  the  segment  as  dorsally,  but  stands  off  at  an  angle,  so  as  to  give  a 
serrate  outline  in  profile ;  this  arrangement  appears  to  be  to  give  room  to  sundry 
hairs  towards  the  end  of  each  segment,  shorter  and  less  numerous  than  in  the 
male,  and  partially  hidden  by  these  porrected  scales. 

There  appear  to  be  only  two  Palaearctic  species  in  the  genus — hermi- 

nata,  Geoff.,  and  adspersella,  Hein.,  the  former  of  general  distribution 

from  Asia  Minor  to  Britain,  the  latter  confined  to  the  Bavarian  Alps. 

Diplodoma  herminata,  Geoffroy. 

Synonymy. — Species:  Herminata,  Geoff.,  **Ent.  Paris.,"  ii.,  p.  332  [with  ref.  to 
"Hist.  Ins.,"  p.  198,  no.  41]  (1785).  Marginepunctella,  Stphs.,  "Sys.  Cat.,"  ii.,  227 
(1829) •,"Nom. Br. Ins.," 61  (1829) ;  "lllus.,"iv.,p.358(1835);  Curtis" Guide," Isted., 
187  (1831) ;  2nd  ed.,  215  (1837) ;  Wood,  "  Ind.  Ent.,"  fig.  1588,  p.  229  (?  1839) ;  Sta., 
"  Cat.,"  p.  6  (1849) ;  "  Ent.  Comp.,"  1st  ed.,  pp.  10,  39,  49  (1852) ;  2nd  ed.,  pp.  8, 
80,36  (1854);  " Ins. Brit.,"  p.  20,  pi.  i.,  fig.  6a-d(1854);  "ListBr.An.B.M.,"  xvi.,  Lp., 
p.  6(1854);  "Ent.  Ann.,"ia5t),  p.  49  (1855);  1861,  p.  103  (1860);  Humph,  and 
West.,  "  Brit.  Moths,"  ii.,  p.  252,  pi.  120,  fig.  6  (1851) ;  Zell.,  "  Linn.  Ent.,"  vii., 
p.  860  (1852) ;  H-Sch.,  "  Sys.  Bearb.,"  v.,  pp.  30,  39,  96  (1854) ;  Fr^.,  "  Ann. 
Soc.  Ent.  Belg.,"  ii.,  p.  110  (1858) ;  Fologne,  Ibid.,  iii.,  p.  143  (1859) ;  "  Ent.  W. 
Int.,"  vi.,  p.  127  (1859) ;  Edleston,  Ibid.,  p.  132  ;  Ibid.,  viii.,  p.  149  (1860) ;  Healy, 
Ibid.,  pp.  44,  156  ;  Stand,  and  Wocke,  "  Cat.,"  p.  105  (1861) ;  p.  267  (1871) ;  Hein., 
"  Schmett.  Deutsch.  Tin.,"  p.  33  (1870);  Ibid.,  2,  Tab.  13  (1876);  Nolck.,  "Lep. 
Fn.  Estl.,"  p.  469  (1871) ;  Wallgrn..  "  Bih.  Vet.-Ak.  Handl.,"  iii.,  p.  33  (1875) ; 
Bang-Haas,  "Nat.  Tids.,"  3,x.,  p.  2  (1875) ;  Stand.,  "  Hor.  Soc.  Ent.  Ross.,"  xv., 
p.  270  (1879) ;  Sand,  "  Cat.  Lep.  Auv.,"  p.  154  (1879) ;  Snell.,  "  Tijd.  v.  Ent.," 
xxii.,  p.  129  (1879) ;  "  De  Vlinders,"  &c.,  pp.  416,  449  (1882) ;  "Tijd.  v.  Ent.," 
xxxvii.,  p.  13  (1894) ;  Hart.,  "  Mitt.  Miinch  Ent.  Ver.,"  iii.,  196  (1879) ;  Frey, 
"Lep.  der  Schweiz,"  p.  335  (1880);  Rdss.,  "  J.-B.  Ver.  Nass.,"  xxxiii-iv.,  p.  228 
(1881);  Peyer.,  "Cat.  L^p.  Als.,"  2nd  ed.,  p.  84  (1882);  Curo,  "Bull.  Soc. 
Ent.  It.,"  XV., p,  5  (1883) ;  Kou.,  "  Cat.  Chen.  Eur.,"  142  (1883) ;  Sorh.,  "Die  Klein- 
Bchmett.  Brand.,"  p.  142  (1886) :  Heyl.,  "  Tijd.  v.  Ent.,"  xxxiv.,  p.  xxvi  (1891) ; 
Meyr.,  "  Handbook,"  Ac,  p.  777  (1895) ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  304 
(1898).    SidereUa,  Zell.,  "  Isis,"  1839,  p,  183;  "Ber.  Schles.  Tausch.  Schmett.," 
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iv.,  p.  15  (1843);  vi.,  p.  11  (1845) ;  viii.,  p.  13  (1846) ;  Zell.  (and  Lienig),  "  Isis," 
1846,  p.  270 ;  Dup.,  "  Cat.,"  p.  355  (1844) ;  Tgstr., "  liidr.,"  p.  107  (1847) ;  Heydrch., 
"Lep.  Eur.  Cat.  Meth.,"  ed.  3,  p.  78,  no.  31  (1851) ;  H.-Sch.,  *'  Sys.  Bearb.,"  v., 
pi.  xlvi.,  fig.  319  (1851) ;  Koch,  *'  Schm.  S.-W.  Deutsch.,"  p.  373  (1856).  Margini- 
puncUUa,  Sta.,  "  Man,,"  ii.,  p.  286  (1869) ;  Morris,  ••  Brit.  Moths,"  iv.,  13,  pi.  98, 
fig.  2  (1870) ;   Jourd.,  ••  Ann.  Soc.  Ent.  Pr.,"  4  ser.,  x.,  116  (1870). 

Obioinal  Description. — Tinea  herminata.  La  Teigne  h,  bordure 
hermin^e.  Long.  2  lig.  Tinea  fusca,  linea  duplici  transversa  flavd, 
margine  alarum  undique  flavo  intersecto.  Loc :  Larva  habitat  liche- 
num  scriptum  (Geoffroy*,  Ent,  Paris.,  ii.,  p.  832).  [This  insect  is 
Geofl&roy's  No.  41  (Hist,  des  Ins.,  p.  198),  which  is  unnamed,  but  the 
description  reads  as  follows : — '*  Tinaea  fusca,  linea  duplici  transversa 
flava,  margine  alarum  undique  flavo  intersecto.  La  teigne  k  bordure 
hermin^.  Longueur  2  lignes.  Sa  couleur  est  toute  brune  en-dessus 
et  en-dessous  ;  mais  en-dessus  11  y  a  deux  lignes  ou  bandes  jaunatres 
qui  parcourent  les  atles  transversalement,  Tune  plus  haut,  Tautre  plus 
bas,  et  de  plus  les  bords,  tant  exterieurs  qu'inferieurs  des  ailes,  sont 
entrecoup^s  de  brun  et  de  jaune.  La  chenille  de  cette  teigne  mange 
un  petit  lichen  imitant  une  poussiere  noire,  qui  vient  sur  les  arbres  et  les 
treillages,  et  son  fourreau  noir  paroit  forme  de  cette  meme  poussiere.*'] 

Ihaoo. — Head  yellow.  Anterior  wings  10-14mm.,  glossy  golden- 
brown  (tinged  with  purplish) ;  spaces  between  nervures  with  small 
yellow  dots  especially  well  marked  on  costa  and  outer  margin,  one  very 
large  spot  on  the  inner  margin  rather  more  than  one-third  from  the 
base ;  fringes  latticed  with  yellow  and  ground  colour.  Posterior  wings 
and  fringes  unicolorous,  dark  grey,  tinged  with  purplish. 

Sexual  dimorphism. — The  males  and  females  both  appear  to  be 
subjected  to  similar  size  and  colour  variations.  The  female  is,  however, 
at  once  distinguishable  from  the  male  by  the  woolly  anal  tuft.  Zeller 
says  that  the  females  have  the  head  hairs  of  a  deeper  rust-yellow  and 
that  the  wings  are  more  distinctly  spotted  than  are  those  of  the  male, 
especially  on  the  costa. 

Variatiok. — The  males  vary  from  10* 5mm. -14mm.,  the  females  from 
10mm.-14mm.  Some  males  are  almost  unicolorous  golden-brown 
with  only  a  trace  of  the  normally  large  yellow  spot  on  the  inner  margin, 
and  two  or  three  minute  yellow  costal  spots  towards  the  apex  visible ; 
others  have  a  yellow  inner  marginal  spot  and  one  towards  the  base  of  costa 
well  developed,  which  apparently  tend  to  form  a  transverse  yellow  basal 
band  ;  others,  again,  have  this  band  and  a  second  broken  band  beyond 
the  middle  of  the  wing,  extending  from  the  costa  to  the  anal  angle, 
whilst  occasionally  there  is  a  series  of  yellow  points  forming  a  curved 
line  enclosing  the  apex  of  the  wing.  The  more  usual  form  is  for  the 
yellow  spots  to  be  arranged  irregularly  between  the  nervures,  and  then 
their  resemblance  to  the  pale  patches  of  Taleporia,  Solenohia,  &c.,  is 
very  evident.  One  form  of  the  insect  was  named  by  the  early  authors, 
and  treated  by  them  as  a  distinct  species.     This  is : 

a.  var.  $idereUa,  H.-Sch.,  "  Sys.  Bearb.,'*  pi.  xlvi.,  fig.  819,  teste  Zeller  (1851) ; 

Eoch,  **  Schmett.  Deutsch.,*'  p.  373  (1856).    Murginepunctella  var.  b.,  Zell.,  "  Linn. 

Ent.,"  vii.,  p.  360-1  (1852). — Al.  ant.  costiB  maculis  duabus,  priore  maculaa  dorsaii 
I  opposita,  pofiteriore  in  strigam  continuata.     $  (Zeller). 

•^^^— — ^^■^^-^^^^^^-^-^— ^— -^^— ^■^— — ^^^-^^^— — — ^— ^— ^^-^^— ^^-^-^— ^— — 
I  *  This  work  is  generally  cited  to  Fourcroy,  who  only  edited  it,  the  work  itself 

being  written  by  Oeofifroy,  and  is  a  j^r^cis  of  his  Hist,  des  Insectesy  the  insects  being 

numbered  to  correspond  therewith,  and  every  word  in  the  abbreviated  description  is 

copied  therefrom. 
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Of  this  aberration  Zeller  notes:  ^'One  large  $  has  a  large  yellow  spot 
before,  and  one  behind,  the  middle  of  the  costa,  the  former  is  of  an 
irregular  form,  is  sprinkled  with  some  brown  dots,  and  lies  over  against 
the  enlarged  inner-marginal  spot  which  is  deeply  hollowed  out  inwards. 
The  hind  costal  spot  is  triangular,  marked  on  the  costa  itself  in  the 
middle  with  a  brown  spot,  and  forms  with  some  larger  pale  yellow  spots 
a  weak  curve  reaching  to  the  inner  angle ;  otherwise  the  costa  has  no 
further  spots."  Nolcken  records  a  female  of  this  form  from  Pichten- 
dahl,  and  states  that  he  has  a  male,  sent  from  the  Alps  by  Mann,  agree- 
ing with  this  female  in  size,  clearer  brown  in  colour  and  so  richly 
sprinkled  with  yellow  spots  that  it  differs  strikingly  from  the  rest  of 
the  males.  The  male  from  Pichtendahl  stands,  as  regards  markings 
and  colour,  almost  midway  between  the  Alpine  and  German  examples, 
in  which  the  yellow  spots  are  restricted  almost  to  vanishing  point,  so 
that  they  are  almost  entirely  dark  brown.  Koch  notes  sidereUa  from 
near  Gassel  (probably,  however,  only  as  typical  herminata). 

Original  description  of  the  allied  Diplodoma  adspersella. — So 
little  is  known  of  this,  the  only  species  yet  described,  congeneric  with 
D.  herminata^  that  it  may  be  well  to  give  the  original  description 
thereof.     This  reads  as  follows  : 

Adspersella. — Vorderflugel  braungrau,  gelblich  glanzend,  mit  kleinen  bleich- 
gelben  Pankten,  eine  unbestimmte  breite  Binde  vor  der  Mitte  and  ein  grosser 
Yorderrandsfleck  vor  der  Spitze  bleichgelb,  dunkel  gesprenkelt,  die  Kopfhaare 

gelbg^u.  3i  L Der  Sack  grosser  1^'^  lang  und  1  J"  breit,  mit  Erd- 

kdmern  bedeckt,  scharfkantig,  braun,  er  bestent  nur  aus  einfachen  Hiille,  ohne 
den  Mantel  der  vorigen  Art  (D.  viarginepunctella).  Auf  der  Kaiseralp,  von  Hezm 
Hofmann  (Heinemann,  Schmett.  DeuUch.t  iii.,  p.  34). 

EoG-LAYiNO  and  EGO. — The  female  covers  her  eggs  with  a  thick 
coating  of  fur  in  a  similar  manner  to  Liparis  auriftua  (Edleston).  This 
was  afterwards  confirmed  by  Healy.  Heylaerts  describes  the  eggs 
as  '*  small,  round,  and  yellow,"  and  says  that  they  hatch  in  ten 
days. 

Case. — The  full-grown  case  measures  some  lOmm.-llmm.  in  length, 
and  4mm.-4'5mm.  in  width.  It  is  very  trigonal  in  section  and  presents 
very  distinct  lips  at  the  opening  for  emergence  of  pupa.  It  is  made  of 
white  silk  covered  externally  with  sand,  and  enveloped  in  a  loose  outer 
case  (standing  at  some  little  distance  from  it)  covered  with  insect 
debriSf  minute  particles  of  vegetable  matter,  the  outer  case  being 
attached  to  the  inner  case  by  loose  threads  of  silk  (Chapman).  The 
case  is  triangular,  its  underside  flat,  the  mouth  turned  rather  down, 
the  whole  covered  with  a  loose  toga  composed  of  all  sorts  of  odds  and 
ends  (Stainton,  case  from  Stockton,  received  from  Scott,  Oct.  7th,  1856). 
The  larval  case  is  double,  and  reaches  6J"'  in  length  (d"'  in  the  Isis,  1846, 
p.  270,  is  a  misprint).  It  is  three-sided  with  sharp  edges,  thinning  off 
more  to  a  point  posteriorly  than  anteriorly.  At  the  lower  edge  of  the 
front  end  is  an  opening  from  which  the  larva  protrudes  its  thoracic 
segments.  It  is  light  grey  in  colour,  clothed  with  small  grains  of  sand, 
brownish  particles  of  earth,  and  minute  pieces  of  the  hard  portions  of 
beetles.  This  case  is  enclosed  in  another,  more  bulging,  from  which 
it  projects  at  both  ends  and  to  which  it  is  fastened  by  single  threads  on 
the  margins ;  the  outer  case  is  more  thickly  clothed  with  particles  of 
dirt  and  remains  of  beetles  than  the  inner  (Zeller).  Fologne  notes 
that  the  case  of  this  species  is  often  composed  entirely  of  the  remains 
of  coleoptera,  diptera,  and  even  of  lar\'8D  mixed  with  the  silk.    This 
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made  him  suppose  the  larva  to  be  camivoroiiS)  a  habit  which  he  proved 
by  giving  one  a  weevil  which  was  devoured  by  the  next  morning 
and  its  remains  attached  to  the  larval  case.  Healy  notes  the  larva 
as  readily  repairing  a  case  that  had  been  damaged.  Bossier  notes  the 
case  as  extremely  like  that  of  Tinea  parietaHellay  covered  with  pieces  of 
insects.  With  regard  to  the  loose  outer  covering  of  the  case  of  D. 
hertninata,  Wood  suggests  that  its  value  is  evidently  protective,  due  to 
its  likeness  to  those  small  collections  of  insect  remains  entangled  in 
the  remnants  of  a  spider's  web,  that  one  occasionally  finds  hanging  in 
just  those  places  where  P.  hertninata  cases  might  be  expected  {in  litt.). 

Labva. — Larva  albida  pubescens,  maculis  comeis  melleis  sparsa, 
capite  melleo,  prothoracis  cornel  margine  antico  albido,  mesothoracis 
brunnei  margine  albido  latiore,  metathorace  pallidius  fusco-maculato. 
The  head  honey-yellow,  the  prothorax  paler  yellow,  with  whitish 
margins,  the  mesothorax  browner  with  a  fine  whitish  median  longi- 
tudinal line  and  broader  whitish  margins  ;  the  metathorax  has  broad 
whitish  margins,  is  corneous  and  brown  centrally  with  a  whitish  cross, 
the  cross  arms  being  concave  anteriorly.  The  true  legs  light 
brownish-yellow.  The  first  three  abdominal  segments  (which  the  larva 
sometimes  puts  out  of  the  case)  are  similar  to  the  metathorax,  only  the 
corneous  plates  are  more  separate,  they  are  also  bright  and  shiny.  The 
yellowish -white  pubescence  is  more  marked  on  the  head  and  thoracic 
segments  (Zeller,  Ids,  1846,  p.  278).  Dull  whitish  ;  head  pale  brown ; 
2nd  segment  darker  brown  behind,  divided  in  the  middle  by  a  whitish 
line  ;  8rd  and  4th  segments  with  a  faint  brownish  tinge  on  each  side, 
in  which  are  two  brown  spots ;  legs  pale  brown.  Larvae  from  Scott, 
October  7th,  1856,  Stockton  [Stainton,  vide,  EnU  Ann,,  1856,  p.  49 
(Durrant)] .  The  larva  is  dirty  yellowish-white,  with  a  somewhat 
fleshy  tint;  head  shining  brownish-yellow  with  somewhat  darker 
spots ;  the  ocelli  and  mouth-parts  dark  brown,  while  the  antennsB  are 
much  lighter.  The  thoracic  segments  are  provided  dorsally  with 
shining  brownish-yellow  shields,  that  on  the  prothorax  broad  and 
unmarked,  those  on  the  meso-  and  metathorax  narrower  and  with  a 
triangular  mark  in  the  middle,  on  the  anal  segment  is  a  similarly- 
coloured  shiny  anal  plate,  the  other  segments  are  soft,  the  usual 
tubercles  brownish,  as  also  the  stigmata.  The  legs  are  brownish- 
yeUow,  somewhat  darker  at  the  articulations  and  strongly  built ;  the 
prolegs  are  small  and  coloured  like  the  body  (Heylaerts). 

Habits  of  Larva. — The  larva  is  generally  found  on  the  trunks  of 
old  trees,  on  the  lichens  growing  on  which  it  is  reputed  to  feed.  It 
lives  for  at  least  two  years,  and  probably  often  for  three.  Heylaerts 
says  that  as  soon  as  the  larvae  hatch  they  immediately  make  cases, 
which  are  enlarged  at  each  subsequent  moult ;  the  life-cycle  extends 
over  two  years,  and  the  larvae  feed  entirely  on  **  dust  moss.'*  They 
refused  to  touch  dead  insects,  and  starved  in  preference.  Snellen  and 
Haar,  however,  in  a  discussion  that  followed,  confirmed  the  car- 
nivorous tendencies  of  the  species.  Edleston  is  inclined  to  think  that 
they  resort  to  the  trees  for  rest  and  forage  oh  the  ground  for  prey,  but 
his  observations  that  they  will  eat  the  lichen  on  such  trees,  and  that 
they  feed  on  hawthorn  voraciously,  suggest  that  the  carnivorous  habit 
is  an  incidental  and  not  a  normal  one.  They  spin  down  their  cases 
for  hybernation  in  November,  setting  them  free  in  April  and  May  the 
next  year,  and  commencing  to  feed  again.     Those  that  emerge  in  June 
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and  July  appear  not  to  feed  much  (if  any)  again  in  the  spring.     Wood 

notes  that  **  the  larva  takes  at  least  two  years  to  feed  up,  heing  seldom 

seen  in  the  first  year ;  "  hut  he  notes  that  he  has  *^  once  or  twice  in 

the  autumn  found  the  half-grown  case  attached  low  down  to  the  trunk 

of  a  tree,  almost  at  the  ground  level.     The  full-sized  or  adult  case  is 

more  often  met  with,  on  palings  usually,  but  also  on  tree-trunks,  from 

1ft.  to  8ft.  above  the  ground.     The  earliest  date  noted  for  an  adult 

case  is  June  5th,  and  the  latest  July  19th.    The  majority  found  have 

contained  larvas  that  still  required  to  be  fed,  but  this  necessity  never 

extended  beyond  the  middle  of  July,  or  thereabouts ;   they  remain 

active,  however,  at  intervals,  through  the  autumn  and  following  spring, 

until  they  finally  settle  down  for  pupation  at  the  end  of  April  or 

beginning  of  May."  To  feed  them  he  places  **  in  the  vessel  in  which  they 

are  kept  strips  of  cork  or  wood,  on  which  freshly  killed  insects,  usually 

flies,  are  pinned,  and  these  they  soon  discover  if  hungry.     They  should 

be  wintered  out  of  doors,  and  under  this  treatment  there  is  no  difficulty 

in  rearing  them.     As  I  have  never  found  the  cases  when  laid-up  for 

pupation  in  the  spring,  it  would  appear  that  after  it  has  finished 

feeding  the  larva  again  becomes  as  secretive  as  in  the  first  year  of  its 

life  "  {in.  litt,^  April  20th,  1899).     Snellen  found  a  larva  at  Hilversum 

in  autumn ;  it  ate  green  '*  stofmos,"  dead  flies,  and  spiders,  till  late  in 

autumn,  then  it  fixed  its  case  by  some  threads  and  hybemated.     After 

hybernation  it  secured  its  case  more  firmly,  and  pupated  therein. 

Sorhagen  notes  that  it  has  been  recorded  as  hybemating  under  stones. 

Healy  notes  larvae  as  becoming  dormant  at  any  time  between  August 

and  early  November,   becoming    active    again  towards  the  end  of 

December.     One  observed  crawled  about,  stretched  its  body  out  of  the 

case  when  crawling,  and  fed  on  young  leaves  of  lilac  (December  2nd, 

1860),  not  by  eating  through  the  leaf,  but  by  nibbling  the  under- 

surface  all  round  the  edges  of  the  leaf. 

Pupa. — The  $  pupa  has  a  large  dorsal  head-piece  (twice  as  large 
as  the  prothorax),  triangular  in  outline.  There  are  two  bristles  at  base 
of  labrum  ;  a  portion  of  the  eye-collar  (maxillary  palpus)  appears  to  be 
present,  the  labial  palpi  are  well-developed,  as  also  is  the  labrum.  The 
tips  of  the  wings  extend  to  the  end  of  the  4th  abdominal  segment,  the 
third  pair  of  legs,  beyond  wings  to  the  6th  abdominal,  the  antennsB  not 
quite  as  long  as  wings,  the  wings  are  soldered  ventrally  as  far  as  the 
end  of  2nd  abdominal,  free  beyond.  The  leg-scars  faint ;  each  of  the 
spiracles  forms  a  circular  opening  with  thickened  border,  the  2nd 
abdominal  pair  pushed  back  by  wings.  The  dorsal  spines  form  a 
transverse  band  (several  spines  deep  but  not  arranged  in  regular  rows) 
placed  in  front  of  anterior  trapezoidals  on  abdominal  segments  8-7 
(on  3  only  faintly).  The  tubercles  are  arranged  as  in  the  larva — ^i  and 
ii  trapezoidal  (i  just  internal),  iii  large,  iv  (large)  and  v  (small)  both 
subspiracular,  vi  (with  large  hair  reaching  to  front  of  segment),  vii 
(two  separate  setse),  viii  single  and  somewhat  posterior.  The  character- 
istic recurved  hairs  (modified  tubercular  hairs)  occur  on  7  (one 
each  side),  8  (three  each  side),  9  (four  each  side),  and  10  (two 
each  side) ;.  the  two  dorso-anal  spikes  conspicuous.  The  movable 
incisions  are  2-8  (dorsally),  8-4,  4-5,  5-6,  6-7  (and,  ,y ,  7-8).  On 
dehiscence  the  eye  goes  with  face-parts  and  antennae  as  in  Psychids 
( $  pupa).  Chapman  notes  of  the  pupa  as  follows  :  The  pupa  has 
very  long  rounded  prominent  jaws  with  distinct  articulation  against 
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the  cheek-piece,  whether  these  be  paraclypeal  tubercles  or  not  it  is 
impossible  to  doubt  that  they  are  the  jaws.  The  maxilla  are  triangles, 
outside  the  labial  palpi,  obscuring  them,  or  rather  the  labium,  only  a 
little  basally .  They  are  but  little  laorger  than  would  make  them  equilateral 
triangles,  the  base  at  the  cheek,  the  apices  at  about  half  the  length  of 
the  labial  palpi.  They  have  a  very  distinct  palpus  at  their  external 
angle.  It  is  clearly  continuous  with  them,  yet  is  connected  with 
them  by  a  non-supei%cial  portion,  so  that  they  form  an  '<  eye-collar  " 
as  they  hardly  do  in  other  Psychids.  The  abdominal  spiracles — 4, 
5,  6,  7  (8  obsolete),  are  on  high  prominences  towards  the  anterior 
margin  of  the  segments.  Zeller  says :  '*  The  pupa  is  light  yellowish- 
brown,  somewhat  shiny,  the  last  pair  of  legs  extend  beyond  the  apices 
of  the  wings  in  a  somewhat  sharp  point.  The  rounded  anus  is  pale, 
shiny,  smooth,  without  spines ;  on  the  dorsum  is  a  small,  sharp, 
light-brown  point,  in  the  medio-dorsal  line  and  on  the  segment  some 
short  bristles."  The  pupa-case  is  much  protruded  before  the  emer- 
gence of  the  imago. 

FooD-piiAMTS. — ^According  to  Gartner  the  food  of  the  larva  consists 
of  Parmdia  ptdvenilenta  which  grows  at  the  foot  of  the  trees,  in  whose 
bark  crevices  the  larva  hides,  whilst  Schmid  gives  Physciapttlvendenta, 
possibly  the  same  plant.  Powdery  lichens  found  on  old  trees,  hawthorn, 
&c.  (Edleston).  Fologne  found  larvae,  in  1859,  at  Brussels,  on  oak- 
trunks,  and  discovered  that  though  they  would  not  eat  lichen  they 
cleared  out  the  contents  of  a  half-killed  weevil,  house-fly,  Tortrix 
oceUaruif&c.;  and  adorned  their  cases  with  the  dShria.  Edleston  notes  that 
on  April  9th,  May  14th,  28th,  and  July  9th,  1859,  he  found  many  larvas 
on  and  near  two  poplar  trees  covered  with  lichen,  some  of  the  larv® 
one,  others  two  years  old,  but  no  imagines  appeared.  On  reading 
Fologne's  observation  he  fed  them  on  bruised  beetles  {Pterostichus), 
houseflies,  hawthorn,  &c.,  on  which  they  flourished  until  November, 
1859,  when  they  spun  up  for  the  winter.  At  the  end  of  June,  he  bred 
2  3"  and  2  $  and  some  20  or  80  other  imagines  during  July.  Those 
that  did  not  pupate  he  continued  to  feed  on  bruised  beetles,  and 
earwigs  as  well  as  hawthorn,  and  he  further  notes  that  they  also 
devoured  the  bodies  of  Noctuid  moths  and  of  a  specimen  of  Arctia 
villica.  The  specimens  bred  were  much  larger  than  those  captured 
wild.  Healy  notes  that  a  lan-a  of  D.  herminataj  found  on  an  oak- 
trunk  in  May,  1860  at  West  Wickham,  was  fed  on  houseflies  and 
small  moths,  which  it  devoured  greedily,  it  had  no  green  food  and 
it  progressed  favourably  until  its  hybernation  in  August.  He  further 
notes  that  the  larvce  never  attempt  to  attack  each  other  although  they 
will  eat  the  scraps  with  which  the  outside  of  another  case  is  ornamented. 
We  suspect  that  Zeller,  in  1858,  had  already  reached  an  almost  correct 
result  as  to  the  food-plant.  He  asserted  that  he  did  not  believe  the  larva 
fed  on  lichen,  that  its  case  was  clothed  with  grains  of  sand  and  minute 
portions  of  beetles,  &c.,  which  it  could  And  on  the  ground,  but  not  on  a 
perpendicular  or  very  inclined  surface.  Wood  has  successfully  reared 
the  larvee  on  freshly- killed  insects,  principally  flies.  A  larva  captured 
at  Witherslack,  by  Threlfall,  fed  up  on  larvae  of  Sdembia  (?)  triquetrella, 
and  emerged  June  20th,  1878. 

Time  of  Appeakance. — The  imago,  in  June  and  July,  at  Pembury 
(Weir) ;  four  bred  the  last  week  of  April  (Healy) ;  June  25th,  1852, 
flying  along  hedges  between  7  and  8  p.m.,   and  July  Ist,   1852, 
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beaten  out  of  a  hedge,  at  Lewisham  (Stainton) ;  beginning  of  July  at 
Almondsbury  (Hill) ;  ten  specimens  on  boles  of  oak  and  flr  in  July, 
1856,  at  Bowdon,  and  bred  some  80  examples  at  the  end  of  June  and 
during  early  July,  1860  (Edleston) ;  June  22nd,  1856,  at  Darenth 
(Miller) ;  June  27th,  1857,  at  Alkham  (Beale) ;  June  19th  and  2l8t, 
1897,  at  Bexley  (Bower).  Wood  notes  that  the  best  catch  he  ever 
made  was  in  1894,  when  he  collected,  between  July  Srd  and  19t;h,  nine 
cases  from  an  open  flight  of  palings  and  from  these  eight  moths  emerged 
the  following  year,  between  the  end  of  May  and  the  first  week  of  June. 
He  further  states  that  he  has  only  once  captured  the  imago  at  large, 
and  that  it  was  then  on  the  wing,  in  the  afternoon  of  June  27th,  1892 ; 
a  case  on  May  18th,  1868,  imagines  on  July  2nd,  1872,  and  June  8th, 
1877,  at  Witherslack  (Hodgkinson) ;  a  larva  on  April  80th,  1878,  at 
Witherslack,  emerged  on  June  20th  (Threlfall).  Larvae,  found  in 
August,  1855,  at  Exeter  (Parlitt) ;  and  in  September,  1855,  at  Stockton 
(Scott) ;  July  18th,  1888,  June  10th,  1893,  July  4th,  1894,  June  25th, 
1897,  in  the  Isle  of  Purbeck  (Bankes) ;  June  24th,  1892,  in  Purbeck 
(Digby) ;  June  8th,  1865,  June  24th,  1870,  June  22nd,  1875,  at 
Glanvilles  Wootton  (Dale) ;  July  10th-27th,  1892,  at  Aldeburgh  (Crutt- 
well) ;  bred  June  22nd,  1899,  larva  from  Sandown,  I.  of  W.  (Chapman) ; 
imagines  emerged  June  7th,  18th,  14th,  and  24th,  1897,  from  cases 
sent  by  Salvage  from  Derry  (Durrant).  The  imago  flies  in  June  in 
the  neighbourhood  of  Glogau,  and  cases  may  be  found  spun  up  the 
preceding  May  on  old  walls  and  tree-trunks  (Zeller) ;  June  22nd,  1859, 
at  Gross  Glogau,  June  27th,  1875,  at  Bergiin  (Zeller  coll.).  April 
20th,  at  St.  Florent  (Sand)  ;  a  large  case  taken  in  the  autumn,  at 
Hilversum,  the  imago  emerged  July  21st,  (Snellen)  ;  June  27th,  1866, 
July  4th,  1867,  are  mentioned  as  dates  of  capture  at  Pichtendahl,  by 
Nolcken.  Sorhagen  notes  May  for  the  larva,  June  and  commencement 
of  July  for  the  imago,  at  Brandenburg  ;  Peyerimhoff  also  gives  June 
to  the  end  of  July,  in  Alsace.  Mann  found  the  species  at  Brussa,  in 
May,  1851,  and  captured  a  single  specimen  at  Amasia  on  May  drd, 
1860.  Bang- Haas  says  that  although  the  larvae  are  full-fed  in  July 
the  imagines  do  not  emerge  until  the  following  June.  Heylaerts  bred 
24  imagines  between  July  llth-19th,  1890. 

Habits  and  Habitat. — Stainton  has  captured  the  imago  flying 
along  hedges  between  7-8  p.m.,  at  Lewisham,  and  also  beaten  them 
out  of  hedges  at  the  same  hour.  Edleston  found  imagines  at  rest  on 
the  boles  of  oak  and  fir,  at  Bowdon,  and  Hill  notes  them  as  flying  in 
the  evening  along  hedgerows  in  dry  pastures,  at  Almondsbury. 
Bankes  beat  them  out  of  a  hedge  composed  of  living  and  dead  wood  and 
old  gorse  bushes,  during  the  daytime,  and  others  flying  naturally,  about 
7.80p.m.,  in  the  Isle  of  Purbeck,  whilst  Bower  captured  the  species  flying 
along  a  hedge-bottom  in  the  morning  sun,  at  Bexley,  and  another  at 
rest  on  a  fence  two  days  later.  Two  larvae  were  found  by  Fletcher  on 
a  gatepost,  on  a  bank  parting  the  fields  from  the  saltmarshes,  at 
commencement  of  July,  1898,  at  Hayling,  and  were  then  full-fed  ; 
Sang  found  two  larvae  on  a  tree- trunk,  at  Baydale,  near  Darlington  ; 
and  Gregson  has  taken  them  on  old  posts  at  Simonswood  moss. 
Digby  says  that  the  imago  is  readily  recognised  when  captured  by  the 
odd  way  it  has  of  buzzing  head  downwards  &t  the  bottom  of  the  net. 
Hodgkinson  netted  two  males  flying  softly  under  a  shady  nut-bush,  at 
Witherslack,  in  the  early  morning.    Cruttwell  observed  the  species 
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on  the  heathy  land  just  inside  the  marshes  at  Aldeburgh.  Prout  found 
a  larval  case  spun  up  (so  securely  that  he  thought  it  was  a  cocoon) 
on  April  11th,  1899,  among  rootlets  of  ivy,  pieces  of  lichen,  &c.,  on  an 
old  trunk  in  Bowdown  Copse,  near  Sandown.  After  a  few  weeks  it  was 
observed  moving  about,  and  it  apparently  freed  itself  for  pupation 
towards  the  end  of  May,  suspending  the  cocoon  by  a  few  threads  from 
the  box  in  which  it  was  confined.  The  larva,  in  May,  is  to  be  found 
on  tree-trunks,  waUs  and  rocks,  in  Brandenburg  (Sorhagen),  and  also 
on  fences  and  rocks  in  Baden,  the  imago  flying  in  the  forenoon 
(Beutti).  At  Garz,  Biittner  found  the  cases  spun-up  in  the  outer 
chamber  of  an  ice-cellar.  Bossier  notes  that  in  Nassau  the  case  has 
been  found  in  several  hilly  districts,  in  autumn,  under  stones.  Zeller 
found  a  case  on  a  rotten  beech  stump  at  Baibl,  the  larva  in  which  lived 
all  the  winter  and  died  in  spring. 

Localities. — Berks:  Sonning  (Digby).  Cheshire:  Birkenhead  (Stainton), 
Bowdon  (Edleston),  Bock  Ferry  (Brockholes).  Cumberland  :  Lake  District  (Stain- 
ton).  Derby:  Burton-on-Trent  (Mason).  Devon:  Exeter  (Parfitt).  Dorset: 
Purbeck  (Bankes),  Glanvilles  Wootton  (Dale),  Bloxworth  (Cambridge).  Dublin  : 
Howth  (Hodgkinson).  Durham  :  Stockton  ^Scott),  Baydale  near  Darlington  (Sang 
te»te  Gardner).    Hants  :  I.  of  Wight,  Sanaown  (Prout).    Hereford  :  Tarrington 

iWood),  Ledbury  (Warren).  Gloucester:  Stapleton  (Harding),  Almondsbury (Hill). 
WENT :  Bexley  (Bower),  Alkham  (Beale),  Pembury  (Weir),  Darenth  (Miller),  Plum- 
stead  (Butterfield).  Lancashire  :  Grange,  local  and  not  common  (Ellis),  Preston 
(Hodgkinson),  Manchester  (Stainton),  Clcveleys  (Threlfall),  near  Simonswood  Moss 
(Gregson).  Londonderry:  Benone( Salvage).  Middlesex:  Neasdon( Warren).  Nor- 
folk :  (Digby).  Stafford:  Cannock  Chase  (Barrett),  Wirksworth  (Baker).  Suffolk: 
Aldeburgh  (Cruttwell).  Surrey:  West  Wickham  (Healy),  near  Croydon  (Douglas), 
Bipley  (Stephens),  Oxshott  (Warren).  Sussex  :  Guestling  (Bloomfield),  Abbotts  Wood, 
Hayling (Fletcher).  Westmorland:  Witherslack  (Threlfall).  Wicklow:  Wicklow 
mountains  (Birchall).    Yorkshire  :  York  (Stainton),  Huddersfleld  (Inchbald). 

Distribution. — Asia  Minor:  Brussa,  Amasia  (Mann),  Bithynia,  Pontus 
(Wocke).  Austria  :  Lavantthal  (Hofner),  Bohemia,  Hungary  (H.-Schaffer),  Carin- 
thia — Baibl  (Zeller), Glockner,Mehadia,  Tyrol — Montepiano  (Mann).  Belgium:  near 
Brussels  (Fologne),  Li^ge  (Fr^).  Denmark:  GeePs  Wood  and  Naestoed  in 
Zealand,  Haldin  Jylland  (Bang-Haas).  France  :  St.  Florent,  Cher  (Sand),  Saone- 
et-Loire — Montjeu  near  Autun  (Constant),  Venan^on,  near  S.  Martin  Lantosque 
(Milli^re).  Germany:  Generally  distributed  but  not  common  in  woods  (Heine- 
mann),  near  Dantzig  (Tiedemann),  Munich  (Hartmann),  Wiesbaden  (Nolcken), 
Silesia,  near  Frankfort-on-Oder,  near  Glogau,  on  the  Probsthainer  peak  (Zeller), 
Gross  Glogau,  Bergiin  (Zell.  coll.),  the  province  of  Glatz  (Zebe),  Bavaria  (H.- 
Schaffer),  Ueberlingen,  Heiligenberg,  Freiburg,  Karlsruhe,  Durlach,  Spires,  the 
Palatinate,  near  Neustadt-on-Hardt  (Beutti),  widely  distributed  in  Brandenburg, 
occurs  in  North  Germany  but  rare,  Garz,  Friedland  (Sorhagen),  Alsace,  Trois-Epis, 
pinewoods  of  Altenberg,  La  Vancelle  (Peyerimhoff),  Brunswick  (Frey  coll.),  Bur- 
gundy (Constant  coll.),  Hanover  (Glitz),  Pomerania  (Biittner),  Lichtenau  near 
Lauban  (Moeschler),  Cassel  (Koch),  Waldeck  (Speyer),  Nassau  (Bossier),  Wurtem- 
berg,  Urech,  Kapfenburg  (Hofmann),  Worth,  Kelheim,  Batisbon  (Schmid).  Breslau 
(Assmann).  Italy  :  Italian  Tyrol  (Maun),  ?  Yaltellina  (Curo).  Netherlands  : 
Bare,  only  found  in  a  few  localities  in  south  and  south-eastern  parts  of  Holland, 
Bilversum,  Arnhem  (Snellen).  Bussia  :  Caucasus  (Seebold),  Baltic  Provinces 
(Sintenis),  Dubbeln,  Kemmem  (Teich),  Livonia  (Lienig),  near  Abo  (Tengstrom), 
Pichtendahl  (Noloken).  Scandinavia  :  Sweden  (Boheman),  Scania,  Smaland, 
Gland,  Gothland,  West  Gothland,  Jemtland  (Wallengren).  Switzerland  :  near  Bergiin 
(Zeller),  Bergell  (Bazziger),  Upper  Engadine,  Soglio  (Killias),  Valais  (Anderregg). 

Family :  solenobiidae.''' 
Probably  this  is  the  least  known  of  the  families  included  in  the 

*  We  are  informed  that  th^s  corrjct  wa,y  to  spell  this  is  SidenobUidae,  and  that 
the  '*  i  i "  is  inadmissible.  As  a  matter  oi  uniformity  we  prefer  to  retain  the  same 
Bpelling  throughout  our  chapt3r  on  the  Psychids. 
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Micro-Psychids,  as  it  certainly  is  the  one  in  which  the  greatest  con- 
fusion prevails  as  to  the  species  described  by  various  authors.  No  real 
critical  attention  has  been  paid  to  the  family  in  Britain,  although  with 
the  "  Zeller,"  "  Frey,"  and  "  Stainton  "  collections,  one  would  sur- 
mise that  the  material  for  such  a  study  is  available ;  yet,  in  the  two 
last-named  collections,  at  least,  one  is  not  always  quite  able  to  follow 
the  species  as  there  named,  nor  to  agree  that  the  insects  bearing 
different  names  are  always  really  distinct  species.  Details,  however, 
bearing  on  this,  will  be  considered  at  length  when  dealing  with  the 
various  species. 

Subfam :  solenobiinae. 

Tribe :  solenobudi. 

Genus :  solenobia,  Duponchel. 

Synonymy. — Genus :  Solenobia^  Dap.,  in  part,  "  Hist.  Nat.,"  supp.  iv.,  pp.  197, 
301.428-430,  612  (1842) ;  "  Cat.  Met.,"  p.  358  (1846) ;  Zell.,  "Linn.  Ent.,"  vii.,  pp. 
332,  343  (1852) ;  H.-Sch..  "  Sys.  Bearb.,"  v.,  p.  2f),  pi.  xi.,  6-6  (1853),  p.  88  (1854) ; 
Frey,  "  Die  Tineen."  Ac,  p.  13  (1856) ;  ••  Lep.  der  Schweiz,"  p.  335  (1880) ;  Sta., 
"List  Br.  An.  B.  M.."  xvi.,  5  (1854) ;  "Ins.  Brit.,"  p.  19,  pi.  i.,  5a-c  (1864) ; 
"Man.,"  ii.,  p.  285  (1859);  ?"Tin.  N.  Amer.."  181  (1872);  Hofm.,  " Bed.  Ent. 
Zeits.."  iv.,  pp.  35-40  (I860) ;  ?  Clemens,  "Pr.  Ent.  Soc.  Phil.,"  i.,  p.  132  (1862) ; 
Wocke,  "  Stett.  Ent.  Zeit.,"  xxiii.,  p.  68  (1862) ;  Hein.,  "  Schmett.  Deutsch. 
Tin.,"  p.  21  (1870) ;  "  Tin.."  2,  Tab.  p.  1  (1876) ;  Nolck.,  "Up.  Fn.  Est.,"  p.  467 
(1871);  Stand,  and  Wocke,  "  Cat.,"  p.  266  (1871);  Mill.,  "  Cat.  L^p.  Alp.-Mar.," 
p.  295  (1875) ;  Wallgrn.,  "  Bih.  Vet.-Ak.  Handl.,"  iii..  p.  32  (1876) ;  ?  Chamb., 
"Bull.  U.  S.  G.  Sorv.,"  iv.,  p.  162  (1878) ;  Sand,  "  Cat.  L^p.  Auv.,"  p.  154  (1879) ; 
?Pack.,  "Guide,"  7th  ed.,  pp.  345-6  (1880);  Snell.,  " De  Vlind.,"  pp,  416.  444-5 
(1882) ;  Pey.,  "  Cat.  L^p.  Als.,"  2nd  ed.,  p.  83  (1882) ;  Sorh.,  "  Die  Kleinschmett. 
Brand.,"  p.  140  (1886) ;  ?  Riley,  "  Smith's  List  Lep.  Bor.  Am.."  p.  96  (1891) ; 
Meyr.,  "  Handbook."  p.  774  (1895) ;  Barr.,  "Ent.  Mo.  Mag.,"  xxxi.,  p.  163  (1896); 
xxxiii..  p.  125  (1897) ;  Chapmn.,  Ibid.,  xxxii.,  p.  79  (1896);  Drnt.,  Ibid.,  xxxiii., 
p.  220  (1897);  Beutti,  "Lep.  Bad.,"  2nd  ed.,  p.  305  (1898).  Taleparia,  in  ptkri, 
Hb..  "  Verz.,"  p.  400  (1826).  TaUiep&ria,  in  part,  Zell.,  "  Isis,"  1839,  p.  182 ; 
Pritt.,  "  Ber.  Schles.  Tauschver.  Schmett.,"  iv..  p.  15  (1843) ;  Hoyell,  Ibid.,  viii., 
p.  13  (1846) ;  Sta.,  "  Cat.,"  p.  6  (1849) ;  "  Ent.  Comp.,"  pp.  10, 16,  27,  28  (1862) ; 
"  Zool.,"  1849,  p.  Ixi ;  1850,  p.  2788.  TaXoeporui,  Gn.,  "  Ann.  Soo.  Ent.  Fr.," 
2nd  ser.,  iv.,  p.  12  (1846).    r»yc}ie,  in  part,  Brd.,  "  Mon.  des  Psych.,"  p.  107  (1863). 

This  genus  was  named  by  Duponchel,  who  diagnosed  it  as  follows  : 

Solenohia^  Dup.  (Psyche  et  Futnea,  Steph.  Pnyche^  Curt..  Ochs.,  Treits.  Talae- 
poriii,  Zell.).  Antennes  des  ni&les  tres  iinement  ciliees  ou  pectlnees ;  antennes  des 
femelies  iiliformes.  Palpes  droits,  longs,  velus.  Trompe  nulle.  Les  quatre  ailes  non 
transparentes,  et  bri^vement  frang<5e.s ;  les  sup^rieures  en  ovale  allong^ ;  les  inf^- 
rieures  plus  courtes.  Femelies  absolument  apt^res."  He  then  goes  on  to  say: 
"  This  genus  is  analogous  with  that  of  the  Psychids  (p.  65),  and  perhaps  the 
greater  part  of  the  species  contained  in  section  A  {j)ulUi^  pluvielUi^  nitideUa, 
radiella^  bomhycelUi,  pectinelUi^  calveUa^  nudella^  pttetulobombycelUif  polUeHa,  vinri- 
nelUi)  of  this  last  genus  would  be  better  placed  in  this  than  in  the  one  in  which 
they  find  themselves.  Although  this  is  so,  the  Solenobias  differ  from  the  (Macro-) 
Psychids,  not  only  by  their  well -developed  palpi  and  their  more  elongated  and  non- 
transparent  wings,  but  also  by  the  food-plant  of  the  larvs,  which  consists  of  lichen, 
and  by  the  appearance  of  their  cases  which  are  smooth  in  place  of  the  clothing  of 
pieces  of  leaves  or  stems  as  in  the  Psyches.  On  the  other  hand  the  cases  vary 
inter  <r,  some  form  capuchons.  others  are  elongated,  some  cylindrical,  others 
trigonal,  and  some  tetragonal "  [Duponchel,  Cat.  M€L,  p.  368  (1846)] . 

The  species  included  by  Duponchel  in  the  genus  are:  ** claUireUa, 
Tr.,  lichetiella,  Linn,  (triqiu'trellay  Hb.),  lapuUcella,  Zell.  {Ucfu*num, 
Schrank),  jh^eudobombt/rdla,  lib.  (iilabrella^  Ochs.),  amlerretjffella,  D., 
lefebnn^dla,  D.,  viinorella,  D.,  pectinatclla,  D.,  undulella^  F.  v.  R." 
Although  not  diagnosed  until  1846,  Duponchel  used  the  name  at  least 
four  years  previously.     Thus  we  find  that  he  describes  {Hist.  Nat,, 
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p.  197)  the  "  SolenoWe  de  Anderregg  {Solenohia  anderreggellcC)^  and 
figures  the  same.  This  insect  is  T.  tiibnlosa  {pseudobombycella).  In  a 
footnote  to  the  generic  name  he  writes :  *^  Nouveau  genre  ^tabli  par 
moi,  et  dont  je  donnerai  les  caract^res  dans  mon  Catalo(jm  Methodiqtve 
a  la  fin  de  ce  volume.**  On  p.  198  of  the  same  work  he  has  a  Solenobia 
lej'ebvriella,  which  he  also  figures,  and  which  appears  to  be  a  paler 
form  of  2\  Uibxdom  than  his  IS.  anderreggella.  On  p.  428  he  has 
Solenobia  lichenella,  and  on  p.  480  S,  clathrella.  These  also  are 
figured,  and  undoubtedly  represent  the  males  of  two  species  of  the 
restricted  genus  now  known  as  Solenobia,  On  p.  512  there  is  a 
Solenobia  2>ecttnella,  which  appears  to  be  Luffia  lapidella. 

As  the  Taleporia  of  Hiibner  was  created  for  tiibidosa  (pseitdo- 
bombycella)  and  tnqiietrella^  and  Zeller  restricted  (isM,  1889,  p.  182) 
the  name  to  the  former  species,  it  follows  that  the  insect  first  included 
ly  Duponchel  under  the  generic  name  Solenobia  (fic,  anderreggeUa= 
lefebvriella  =  tubido8a)  is  not  available  as  the  type  of  the  genus.  This 
leaves  lichenellay  Dup.  (nee  liclienella^  L.),  and  clathrella^  Dup.,  as  typi- 
fying the  genus.  Since  the  species  of  lichenellay  Dup.,  is  not  absolutely 
certain  one  prefers  to  name  cZatAr^ZZa,  Dup.,  as  the  type  of  the  genus. 
The  genus,  thus  restricted,  was  diagnosed  {Linn.  Ent.yvii.^  p.  348)  by 
Zeller,  as  follows : 

Caput  supeme  et  in  fronte  hirsutum.     Os  pilosum  palpis  subnullis.    Ocellis 
nalli.    Antennso  i  setaceiB  ciliatie.    Alao  oblongaB,  mediocriter  ciliatas ;  anterionim 
cellula  diBOoidalis  venas  in  marginem  posticum  quinque  emittit,  simplices ;    % 
aptera,  ano  lanato.    Larva  saccophora,  sacoo  breviusculo,  granulato,  anum  versus 
attenuate. 

The  chief  characters  of  the  genus  may  be  summarised  as  follows : 

Ovum. — Oval  in  outline ;  shining,  pearly-white  in  colour ;  laid  In  case. 

Case. — Flattened ;  convex  above  (sometimes  slightly  trigonal] ;  lateral  ridges 
slightly  angular  ;  soft ;  mouth  ventral,  covered  with  sand  and  iUhris, 

Lahva. — Head  small,  retractile ;  pro-  and  mesothorax  with  chitinous  plates  ; 
tendency  to  constriction  between  pro-  and  mesothorax ;  thorax  slender ;  aMomen 
bulky ;  the  anal  segment  with  black  chitinous  plates ;  dorsal  tubercles  i  very 
minute,  ii  larger  (ii  just  outside  1  and  some  distance  behind) ;  iii  large ;  iv 
(strong)  and  v  (weak),  both  subspiracular ;  true  legs  strong ;  prolegs  very  weak ; 
crochets  arranged  in  oval  broken  on  inner  edge ;  spiracles  inconspicuous  with 
slightly  raised  rim. 

Pupa. — Dorsal  headpiece  rather  small ;  two  hairs  at  base  of  labrum  (sometimes 
2  or  1  other  above) ;  incisions  2-3  (dorsally  only),  3-4,  4-5,  5-6,  6-7  (7-8  male) 
movable ;  the  anterior  patch  of  dorsal  spines  wide,  including  i ;  i  and  ii  trapezoidal ; 
recurved  hairs  on  abdominal  segments  8-10  specially  well-developed ;  dorso-anal 
spikes  in  both  sexes ;  proleg  scars  distinct ;  spiracles  with  projecting  rim. 

Imaoo. — Head  rough  ;  tongue  and  maxillary  palpi  obsolete ;  labial  palpi  short ; 
eyes  compound  ;  ?io  ocelli ;  antennsB  i  ciliated  ;  basal  joint  with  pecten ;  posterior 
tibiaa  hairy ;    $  apterous,  with  anal  tuft. 

Neubation. — Forewings — lb  furcate,  7  and  8  or  8  and  9  sometimes  short- 
stalked  ;  7  to  apex,  10  absent.  Hindwings  4  and  5  or  6  and  7  sometimes  short- 
stalked  (Meyrick). 

The  Solenobiids  differ  from  the  Taleporiids  in  at  least  one  impor- 
tant character,  ric.,the  absence  of  the  imaginal  ocelli.  The  pupas  of  both 
families  are  structurally  very  similar  to  each  other,  as  also  are  they  to 
those  of  the  Naryciids  and  Diplodomids,  except  that  the  latter,  having 
winged  females,  show  considerable  difference  in  respect  to  those  organs 
in  the  pupa,  compared  with  the  Solenobiid  and  Taleporiid  pupsB.  We 
have  already  stated  that  the  larval  cases  of  Nary  da  and  Solenobia  are 
very  similar,  as  also  their  larva?,  but  the  winged  female  of  the  former 
separates  the  families  very  sharply.     Zeller  separates  the  Solenobiids 
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from  the  Taleporiids  on  three  grounds :  (1)  The  absence  of  ocelli  and 
palpi  (in  the  former) ;  (2)  The  single  nervures  of  the  forewings ;  (8) 
The  loose  larval  case.  He  states  that  '^  only  five  nervures  of  tne 
forewings  run  into  the  outer  margin  in  Solenobiay'  adding  that  *'  the 
one  that  lies  directly  above  them,  and  runs  into  the  costa,  is  identical, 
however,  with  the  sixth  in  Talaejwriaj  while  it  also  joins  the  nervure 
which  separates  a  part  of  the  discoidal  as  a  supplementary  cell  in  S, 
clathrella.'*  He  notes  that  this  supplementary  cell  is  *^  wanting  in  S. 
pinetif  and,  consequently,  also  the  nervure.*'  Zeller  further  considers 
that  Solenobia,  owing  to  its  delicacy  and  fragility,  approaches  nearer  to 
the  Psychids  {iiitidellay  sepium^  &c.). 

The  species  of  Solenobia  are  ill-defined,  little  known,  and  hence 
difficult  to  distinguish  correctly.  In  Britain,  owing  to  the  isolation 
of  those  who  have  attempted  to  work  at  the  group,  each  seems  to  have 
left  the  species  in  worse  confusion  than  before,  and  this  has  been 
increased  by  an  attempt  to  attach  the  names  of  European  species  to 
British  specimens  (chiefly  of  S,  incon^picuella)  that  have  happened  to 
differ  slightly  from  others.  At  present  we  are  quite  certain  only  that 
we  possess  one  British  species — S.  incoywpiciidla.  We  also  appear  to 
have  the  parthenogenetic  S.  lichenella ;  dowjlcisii  apparently  belongs  to 
Bankesia^  and  Barrett  says  that  we  possess  S.  tcockii  (a  conclusion  with 
which,  after  examination  of  the  specimens  on  which  the  opinion  was 
founded,  we  are  forced  to  disagree).  At  the  same  time,  we  may  observe 
that  some  continental  lepidopterists  do  not  allow  S,  wockii  to  be  distinct 
from  S.  incompicuella.  The  parthenogenetic  form  obtained  by  Hamm 
(Wellington  College),  ?  Fletcher  (Horsham)  and  others,  is  possibly 
S.  lichenella,  although  to  us  the  case  appears  indistinguishable  from 
that  of  ti,  tnconspiciiella,  and  larvae  and  living  females  of  the  latter 
from  a  locality  where  winged  males  occur  have  not  been  sufficiently 
well-described  to  enable  us  to  make  a  critical  comparison.  The  dark 
dorsum  of  the  pupa  may  be  differential,  but  if  so,  the  S.  liclvenella  of 
the  <<  Stainton  "  collection  are  possibly  incorrectly  named,  and  Snellen 
van  Vollenhoven's  triqmtrella  would  appear  to  be  lichenella.  We  have 
discussed  (Ent,  Uecord,  xi.,  p.  178)  this  British  parthenogenetic  Solenobia 
from  near  Wellington  College,  on  certain  characters  which  Barrett 
and  Chapman  considered  (Knt,  Mo.  Matj.,  xxxiii.,  p.  127)  to  distin- 
guish it  from  8.  incomjricuella.  Although  we  were  able  to  show  that 
these  characters  did  not  hold  good,  and  although  Chapman  on  further 
examination  could  not  differentiate  these  females  from  others  called 
8,  incmispicudla,  we  have  not  yet  been  able  to  prove  that  the  insect  is 
8.  inconspicuella,  and  unless  there  be  a  parthenogenetic  form  of  the 
latter  species,  it  is  more  logical  to  assume  it  to  be  8.  lichenella. 
Still,  authors  have  referred  parthenogenetic  forms  to  various  species, 
and  the  subject  is  an  exceedingly  difficult  one. 

Possibly  this  phenomenon  of  parthenogenesis  is  one  of  the  most 
remarkable  features  in  the  economy  of  the  Soienobiids.  It  would 
appear  to  be  beyond  question  that  the  females  of  some  of  the  species 
at  least  have  the  power  to  produce  parthenogenetic  progeny  for  many 
successive  generations.  Siebold  observes  that  during  1850,  1851,  and 
1852,  he  collected  in  Berlin  several  hundred  cases  of  8olcnobia  lichen- 
ella and  8.  triquetrella,  and  bred  nothing  but  females,  although  one 
locality  gave  him  two  males  of  8,  triquetrella.  The  females  *'  clung 
firmly  to  the  outside  of  their  cases,  in  the  same  way  as  do  the  females 
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of  Fumea  nitideUa,  and  filled  their  cases  "with  eggs  by  pushing  in  their 
ovipositors.  The  Solenobiid  females,  however,  when  emerging,  drag 
the  pupa-skin  out  of  the  larval  case,  the  pupa-skin  at  first  hanging  loosely 
from  the  free  end  of  the  case  and  afterwards  falling  down,"^  so  that  the 
female  lays  her  eggs  directly  in  the  case  ;  the  eggs  are  laid  almost  as 
soon  as  the  $  is  excluded,"  and  Siebold  says  that  '*  they  possess  such 
a  violent  impulse  to  lay  their  eggs  that,  when  removed  from  their  cases, 
they  let  their  eggs  fall  openly."  He  further  states  that  *'  all  the  eggs 
of  these  husbandless  Solenobias,  of  whose  virgin  state  he  was  most 
positively  convinced,  gave  birth  to  larvsB."  On  the  other  hand  Siebold 
states  that  the  females  of  Fumea  put  off  their  egg-laying  until  copula- 
tion takes  place,  and  that  when  this  does  not  happen  they  die  without 
laying  their  eggs.  Bacot  has  obtained  undoubted  parthenogenetic 
progeny  from  the  SolenoHa  that  Hamm  obtains  near  Wellington 
College,  and  Chapman  observes  that  as  soon  as  females  from  that 
locality  emerge,  they  begin  almost  at  once  to  thrust  the  ovipositor 
between  the  pupa-shell  and  the  larval  case  to  oviposit  in  the  latter.  He 
notes  that  as  the  process  of  laying  is  going  on,  the  body  of  the  female 
does  not  shrink  in  size,  but  is  distended  with  air  so  as  practically  to 
maintain  its  original  volume.  This  gives  it  a  greater  purchase,  and 
enables  it  more  readily  to  lay  its  eggs  within  the  case.  When,  how- 
ever, the  egg-laying  is  finished  the  body  speedily  collapses.  The 
question  here  arises  whether  there  be  but  one  parthenogenetic  form — 
rightly  called  lichenella — and  whether  the  so-called  parthenogenetic 
forms  of  tnquetrella,  pineti,  &c.,  are  referable  to  this  same  species.  In 
connection  with  this  it  must  be  borne  in  mind  that  Hofmann  asserts 
that  he  has  had  a  male  S.  triquetrella  pair  with  one  of  these  partheno- 
genetic females,  and  concludes  that  the  parthenogenetic  form  also  is 
S.  triquetrella.  It  is  possible,  of  course,  that  each  species  has  its  own 
parthenogenetic  form,  and  that  the  various  observers  are  correct  as  to 
their  references  to  the  different  species. 

This,  one  of  the  most  difficult  matters  connected  with  the  partheno- 
genesis of  the  Solenobiid  species,  was  first  raised  by  Hofmann,  who  sur- 
mised that  insects  he  bred  were  respectively  * '  parthenogenetic' '  and  *  *sexu- 
ated  "  forms  of  the  same  species — S,  triquetrella  and  S,  pineti.  Have  any 
of  the  species  of  Solenohia  two  forms — sexuated  and  parthenogenetic  ? 
The  evidence  offered  by  Hofman'n  as  to  S,  triquetrella  is  not  conclusive, 
but  is  so  interesting  that  we  offer  the  following  summary.  Hofmann 
notes  that  he  has  found  cases  (of  what  he  considers  to  be  S,  triquetrella) 
over  large  districts  in  the  neighbourhood  of  Batisbon  (on  fir- trunks 
and  pear  trees)  and  Erlangen  (on  fir-  and  oak- trunks),  but  never  in 
numbers,  appearing  to  be  more  common  on  the  margins  of  woods,  and 
usually  on  old  trees,  whilst  single  cases  are  found  on  grass  culms, 
low  plants  (such  as  Spartium  scoparium) ;  all  the  cases  are  flattened 
anteriorly,  so  that  the  ventral  surface  lies  flat  on  its  resting-place,  the 
cases  producing  (at  the  end  of  March  and  commencement  of  April) 
only  female  specimens.  He  observes  that  after  emergence  they 
remain  only  about  a  quarter  of  an  hour  with  raised  abdomen,  and 
then  begin  (by  inserting  the  ovipositor  between  the  pupal  skin  and 
larval  case)  to  fill  the  empty  case  with  eggs,  which  are  mixed  with 

*  ThiB  does  not  happen  until  the  ?  has  finished  laying  her  eggs,  and  not  then 
without  some  external  interferenoe  (at  least  in  S,  lichenella^  <fco.). 
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the  wool  from  the  anal  tuft,  the  egg-laying  occupying  some  6-8  hours, 
when  they  generally  fall  from  the  case.  Larvae  emerged  in  from  6-6 
weeks,  but  refused  to  feed  on  lichens  gathered  from  the  rocks,  and 
died.  The  same  observer  then  recounts  how  he  obtained  cases  (of 
*S'.  triquetrella)  from  Ratisbon,  put  each  one  in  a  separate  box,  but 
obtained  only  females,  from  the  eggs  laid  by  which,  however,  numbers 
of  larvfe  hatched.  These  latter  made  cases  from  the  maternal  cases 
and  sand,  fed  on  nearly  dry  leaves  of  various  low  plants,  a  fact  that 
led  him  to  surmise  that  in  nature  the  larvse  probably  lived  near  the 
ground  and  only  crawled  upon  lichen-covered  tree-trunks  and  rocks  to 
pupate.  During  moulting  (four  moults  observed)  the  cases  were  spun 
down  firmly,  and  by  the  commencement  of  September  the  larvsB  were 
full  grown,  and  hid  under  bark  and  stones,  and  remained  quiet  during 
the  winter,  coming  from  their  winter  retreats  in  March,  at  the  end 
of  which  month  they  pupated,  emerging  again  in  April — entirely 
females.  One  would  suspect  from  this  account  that  these  broods  (bred 
ab  ovo)  which  produced  only  parthenogenetic  females,  belong  to  the 
species  we  have  later  described  as  S.  Iwhenella.  In  April,  1858,  in  the 
Beichswald,  at  Erlangen,  Hofmann  found  several  cases  about  l-2ft. 
from  the  ground  on  pine-trunks,  specially  well  covered  with  plant 
debris,  in  a  place  where  Spartiiim,  heather  and  grass  were  growing  in 
abundance,  but  the  imagines  had  emerged.  However,  on  April 
^?  March)  15th,  1859,  he  found  16  cases  containing  pupae,  and  from 
April  8th-12th,  6  J^  and  4  $  emerged,  the  latter  differing  vastly  in  their 
habits  from  those  just  previously  observed,  for  these  remained 
seated  on  the  cases  as  if  awaiting  copulation,  and  those  that  were  not 
allowed  to  copulate  laid  no  eggs,  although  they  remained  14  days 
seated  on  their  cases  before  dropping  off,  whilst  one  which  was  allowed 
to  pair  began  to  oviposit  a  few  minutes  later.  The  different  behaviour 
of  the  parthenogenetic  and  sexuated  females  led  to  the  supposition 
that  they  must  be  different  species,  but  a  number  of  females — obtained 
from  pupae  reared  from  unfertilised  eggs  and  coming  partly  from 
Batisbon  and  partly  from  Erlangen — being  available,  Hofmann  placed 
a  freshly  emerged  male  with  two  parthenogenetic  females  then  laying, 
but  although  the  male  fluttered  round  them  they  took  no  notice  and 
continued  to  lay  ;  but  when  he  placed  the  male  with  a  newly  emerged 
parthenogenetic  female,  that  still  sat  on  its  case  with  raised  abdomen, 
there  was  an  immediate  copulation.  This,  as  well  as  the  fact  that  no 
difference  could  be  detected  between  freshly  emerged  sexuated  and 
parthenogenetic  females,  confirmed  Hofmann  in  the  opinion  that  the 
females,  though  differing  in  their  manner  of  reproduction,  were  one 
species  (vu.,  S,  triqaetrella,  F.  v.  R.),  with  whose  description  the  male 
entirely  agrees.  The  thick  covering  of  the  cases  from  the  Reichswald 
is  considered  to  be  of  no  importance,  because  at  Batisbon,  and 
elsewhere  at  Erlangen,  similar  cases  had  been  found  ;  the  different 
behaviour  of  the  females  agrees  with  the  observations  of  others  on  th  8 
species — some  to  the  effect  that  males  and  females  occur  in  equal 
numbers,  which  are  reproduced  by  copulation  [Fischer  von  Boslerstamm 
at  Dresden  (AhhiUi,,  &c.,  p.  87),  Reuttiat  Baden,  Leukart  at  Freiburg] , 
whereas  others  have  only  observed  females  which  reproduced 
parthenogenetically  (Wocke  at  Breslau,  Speyer  at  Wildungen  in 
Waldeck,  Reutti  at  Lahr).  From  this  Hofmann  concludes  that 
8,  triquetrella  appears  under  two  forms,  a  sexuated  and  parthenogenetic 
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form — a  supposition  which  he  owns,  however,  wants  confirmation.*  He 
adds  that,  in  the  sexual  forms,  males  and  females  occur  in  about  equal 
numbers,  the  latter  only  laying  eggs  after  copulation,  from  which 
male  and  female  imagines  are  produced  ;  in  the  parthenogenetic  form 
females  only  occur,  which,  from  their  structure,  are  capable  of 
copulation,  yet,  as  a  rule,  lay  fertile  eggs  without  copulation,  the  eggs 
producing  only  female  offspring.  What  the  offspring  of  a  partheno- 
genetic female  paired  with  a  sexual  male  would  be — whether  entirely 
males  or  males  and  females,  and  whether  such  females  are  partheno- 
genetic— has  not  been  ascertained.  It  does  not  appear  that  the 
parthenogenetic  females  must  be  paired  at  certain  intervals,  but  that, 
every  spring,  they  can  be  paired,  and  hence  accident  plays  an 
important  part.  The  parthenogenetic  form  of  S.  triquetrdla  seems  to 
be  widely  distributed  whereas  the  sexual  is  local  and  confined  to  small 
areas;  at  Erlangen  both  have  been  observed,  but  at  places  widely 
separated  from  each  other.  Time  will  show  whether  the  observations 
made  on  S.  triquetrella  females  are  peculiar,  or  occur  in  all  Solenobia 
species  {Berl.  Ent.  Zdu,,  1860,  pp.  40-46).  The  evidence  here  offered 
is  not  convincing  and  we  are  not  prepared  to  accept  as  sufficient  proof  of 
the  parthenogenetic  race  being  S.  triquetrella  the  facts  that  (1)  a  male 
8,  triquetrella  paired  with  a  parthenogenetic  female,  <2)  the  partheno- 
genetic females  being  inseparable  from  the  sexuated  females.  It 
appears  to  be  beyond  question  that  the  female  Solenobiids  are  almost 
exactly  similar — we  have  already  shown  {Ent.  Record,  xi.,  p.  173)  that 
a  number  of  small  differences  relied  upon  to  separate  what  are 
probably  ?  S.  licJumella  from  ?  S.  inconspicuella  would  not  hold 
when  living  examples  were  examined,  and  hence  we  still  feel  inclined 
to  suspect  that  Hofmann  was  here  dealing  with  two  physiologically 
distinct  species — the  parthenogenetic  S,  liclieneUa  and  the  sexuated 
S.  triquetrella.  It  would,  indeed,  be  remarkable  if  S.  liclieridla  were  a 
parthenogenetic  form  of  S.jnneti  (as  generally  considered  on  the 
Continent)  and  the  sexuated  i).  triquetrella  also  had  a  parthenogenetic 
form.  Really  we  know  nothing  yet  of  the  subject  and  every  student 
must  take  the  facts  as  he  finds  them.  Besides  the  evidence  offered  by 
Hofmann  as  to  the  possible  existence  of  two  female  forms  of  S.  trique- 
trella, he  suggests  that  there  are  two  forms  of  S.  jdneti,  but  the  actual 
evidence  offered  {Berl.  Ent,  Zeits.,  1860,  pp.  48-60)  is  no  more  satis- 
factory than  the  suggestion  made  by  Zeller  {Linn.  Ent.,  vii.,  p.  354). 
He  states  that  for  six  years  he  foimd,  in  April,  on  the  lichen-covered 
trunk  of  an  old  isolated  pear  tree,  in  the  neighbourhood  of  Ratisbon, 
cases  that  were  very  like  those  of  S.  pineti,  rather  smaller,  brighter 
coloured,  and  with  rather  more  prominent  angles ;  whilst  the  con- 
tained larvae  appeared  to  be  exactly  similar  to  those  of  S.  pineti.  From 
these  only  females  were  reared,  and  these  laid  eggs,  the  larvae  hatch- 
ing after  five  or  six  weeks.  The  young  larvae  were  reared  on  lichen- 
covered  pieces  of  bark  from  pear  and  oak  trees,  and  from  these  only 
parthenogenetic  females  were  reared.  These  females  were  scarcely 
distinguishable  from  those  of  S.  jdneti,  but,  under  the  microscope,  the 

•  With  regard  to  the  absolute  necessity  for  confirmation,  we  may  call  attention 
to  the  fact  that  many  good  observers  have  considered  the  parthenogenetic  Luffia 
ferschaultella  {pomonae)  to  be  a  female  form  of  N.  monilifera  (cide^  E.MM.,  vi.,  pp. 
91-93;  xi.,  p.  208),  whilst  others  again  have  considered  S,  lichenella  and  N.  monilifera 
to  be  interchangeable. 
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antennse  were  found  to  be  shorter  than  those  of  the  latter,  thinner,  and 
with  longer  segments  (15),  the  last  segment  exhibiting  a  lateral  con- 
striction, suggesting  that  it  might  be  formed  of  two  segments,  whilst 
at  the  extremity  is  a  very  small  blunt-pointed  knob,  although  this 
difference  could  not  be  considered  sufficiently  constant  to  separate  it  as 
a  distinct  species.  Hofmann  considered  that  probably  the  partheno- 
genetic  females  of  several  species  of  Solenobia  were  lumped  together 
under  the  name  licheneila,  and  he  surmised  that  the  parthenogenetic 
insect  obtained  at  Batisbon  might  be  a  form  of  S.  jnneti.  He  adds  that 
Beutti  sent  him  cases  (as  liclienella)  from  fences  and  stone  posts,  very 
like  those  of  pinetif  but  with  more  prominent  and  projecting  angles. 
Zeller's  statement  (Linn.  Ent.,  vii.,  p.  854)  and  the  resemblance  of 
some  of  the  Batisbon  cases  of  lickenella  to  those  of  S,  pineti,  led  Hof- 
mann to  suggest  that  they  might  be  the  same  species,  but  further 
evidence  is  distinctly  wanted.  The  same  author  notes  a  case  like  that 
of  S.  jnneti  the  larva  found  feeding  on  an  Affaricm,  growing  on  an  old 
willow  tree,  at  Batisbon,  which  produced  a  parthenogenetic  female 
on  AprU  25th,  1859,  exactly  like  those  reared  from  the  pear  tree 
mentioned  above.  Hartmann  observes  [Kleinschmett,  Miinchensj  p. 
10  (1871)]  that  the  cases  of  S,  triquetrella  are  found  on  the 
northern  wall  of  the  park  and  other  walls  and  fences  round  Munich. 
Those  from  walls  are  notably  rougher  than  those  from  wooden 
fences,  the  former  having  more  sand  and  particles  of  stone,  the  latter 
fine  particles  of  wood  and  lichen,  covering  them.  All  the  cases 
produce  wingless  females,  and  a  male  is  unknown  from  the  district. 
He  noticed  young  larvae  in  a  breeding  cage  that  had  contained 
cases  that  had  produced  only  females,  and  fed  them  on  lichens,  dead 
flies,  &c.,  moistened  occasionally.  He  hibernated  the  larvaB  success- 
fully, and  bred  the  following  April  only  females.  He  carried  on  the 
same  race  through  five  years,  1863-1867,  when  this  particular  strain 
died  out.  Then  he  started  another  .  .•  .  .  In  order  to  further  test 
the  question  he  obtained,  in  1868,  from  E.  Hofmann,  at  Nuremberg, 
triquetrella  larvae,  from  a  place  where,  strangely,  only  males  and  no 
females  had  emerged  from  collected  larvae.  From  these  cases  seven 
males  emerged,  and,  as  Hartmann  was  breeding  parthenogenetic  females 
at  the  time,  he  paired  a  male  with  one  in  an  empty  glass.  The 
male  died  next  morning,  the  female  laid  her  eggs  in  the  case,  and  died 
the  second  day.  After  fourteen  days  the  young  larvae  appeared,  made 
themselves  cases,  and  the  following  February  (1869)  25  examples 
pupated.  On  the  morning  of  March  19th,  the  first  imago,  a  ?  , 
appeared.  On  March  20th  this  had  left  its  case  for  some  distance 
without  laying  any  eggs,  probably  in  expectation  of  a  male; 
several  other  females  appeared  during  the  succeeding  days,  but 
no  male  appeared.  From  fresh  cases  sent  by  Hofmann  only  males 
again  emerged,  which  he  attempted  to  pair  with  fresh  parthenogenetic 
females,  but  failed.  In  March,  1869,  8iebold  also  sent  him  cases  of 
8,  triquetrella  which  he  had  received  from  Wocke  at  Breslau.  From 
these  cases  only  ?  s  appeared,  and  although  they  were  kept  for  breed- 
ing no  results  were  obtained.  Hartmann  further  {loc,  cit.,  p.  12) 
states  that  he  had  inbred  parthenogenetic  lichcnella  from  the  same 
stock  for  eight  years,  and  that  males  of  S,  inconspicuellaj  bred  from 
Breslau  cases,  would  not  pair  with  these  lichenella. 

Referring  to  the  imagines  of  the  Solenobiid  species  we  find  that  the 
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males  are  characterised  by  a  peculiar  speckling — pale  grey  or  whitish — 
on  a  dark  ground.  Hofmann  states  that  '*  the  bend  of  the  costal  margin, 
the  size  and  shape  of  the  wing,  as  well  as  the  size  and  number  of  the 
spots  forming  the  speckling,  undergo  numerous,  though  small,  modifi- 
cations. With  age,  examples  tend  to  become  yellowish.  The  antennsB 
and  tarsi  are  sometimes  distinctly  ringed,  at  others  not  ringed  at 
all.  The  neuration  varies  to  a  great  extent  in  the  same  species,  some- 
times even  the  neuration  of  the  two  hind-wings  of  the  same  specimen 
is  quite  different.''  With  regard  to  the  females,  Hofmann  observes 
that  *^  those  of  the  different  species  are  very  similar,  and  only  show 
slight  variations  of  size,  colour,  and  the  genital  organs.  The  antennse 
and  legs  offer  considerable  irregularity  in  the  number  and  form  of  the 
segments,  and  one  notices  occasionally  that  a  segment  is  divided  into  two 
in  one  specimen,  whilst  there  is  no  trace  of  the  constriction  in  another." 
He  considers,  however,  that  certain  characters  of  the  antennas  and 
legs,  only  to  be  made  out  by  the  aid  of  the  microscope,  are  of  value  in 
their  discrimination.  The  habits  of  the  apterous  females  are  very 
similar.  They  are  provided  with  well-developed  legs,  emerge  from  the 
case,  and  after  copulation  (and  without  re-entering  the  puparium)  lay 
their  eggs  in  the  larval  case  (by  means  of  the  long,  jointed,  telescopic 
ovipositor),  and  cover  them  with  the  silky  wool  from  the  anal  tuft. 
The  pupae  of  both  sexes  emerge  from  the  cocoon  for  a  considerable  dis- 
tance before  the  emergence  of  the  imago.  In  common  with  that  of  the 
Taleporiids,  the  pupa  has  an  anterior  patch  of  dorsal  spines  on  abdominal 
segments  8-8,  the  tubercles  placed  as  in  the  larva,  long  recurved  hairs 
(replacing  the  ordinary  setae)  on  abdominal  segments  8-10,  and  two 
small  dorso-anal  spikes.  Although  the  females  have  very  aborted 
wings,  their  pupae  have  the  wing-cases  well-marked.  The  larvae  are 
all  very  similar,  the  tubercles  generalised,  except  that  ii  tends  to  shift 
shghtly  behind  i ;  the  prolegs  short,  and  the  third  pair  of  true  legs  strong, 
as  is  the  case  in  all  Psychids.  The  most  constant  characters,  Hofmann 
asserts,  are  to  be  *' found  in  the  form  and  size  of  the  cases — the  colours 
and  material  used,  of  course,  vary  with  the  locality,  whilst  the  form 
and  size  are  variable  only  in  agreement  with  the  differences  in  the 
manner  of  life  and  their  environment " — and  are,  therefore,  we 
presume,  considered  to  be  specific. 

The  female  Solenobia  is  very  similar  in  general  appearance  to  those 
of  Taleporia  and  Fumea,  The  head  and  prothorax  are  retractile,  and 
all  three  thoracic  segments  have  shiny  dorsal  corneous  plates.  The 
feet  are  distinctly  segmented,  and  the  terminal  joints  of  the  tarsi  bear 
hooked  claws.  The  eyes  are  large,  round,  black,  and  distinctly  faceted 
(but  there  are  no  ocelli).  The  antennae  are  threadlike,  formed  of 
cylindrical  segments  bearing  single  hairs,  and  the  segments  increase 
in  size  so  as  to  form  a  slight  swelling  just  before  the  apex. 

This  appears  to  be  a  purely  Palaearctic  genus,  almost  entirely  con- 
fined to  Europe,  and  consisting  of  about  eleven  closjly  allied  species — 
dathrella,  pallida,  mannii,  cembrella  {pineti)^  U-iqnetrellay  fmnosella, 
suifundla,  vochiiy  inconspicuella,  nu-kerlii,  and  liehenella,  8o  little 
known  are  they  that  it  is  quite  possible  that  most  of  the  species  may 
occur  in  Britain.  We  have,  therefore,  given  brief  summarised  descrip- 
tions of  all  the  species.  The  perfect  insects  emerge  in  the  spring, 
the  males  appearing  on  the  wing  from  March  to  May,  specimens  very 
rarely  extending  their  time  of  emergence  beyond  the  latter  month. 
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SOLENOBIA  INGONSPIGUELLA,    Stainton. 

Stnontmy.— Species :  Incompicuella,  Sta.,  "  Cat.,"  p.  6  (1843) ;  "  ZooL,"  1849, 
p.  Ixi ;  1850,  p.  2788 ;  '*  Ent.  Comp.,"  1st  ed  ,  pp.  10,  26,  27,  28  (1862),  2nd  ed., 
pp.  8,  24,  69,  70,  114,  141  (1854) ;  "  Ins.  Brit.,"  p.  19.  pi.  i.,  figs.  5ac  (1864) ; 
"List  Br.  An.  B.  M.,"  xvi..  Lp.  6  (1854);  "  Man.,"  ii.,  p.  286  (1859) ;  Zell.,  "Linn. 
Ent.."  vii.,  p.  354  (1852) ;  Bruand,  "  Mon.  des  Psych.,"  p.  107,  pi.  ii.,  figs.  80a-6 
(1853) ;  "  Ann.  Soo.  Ent.  Fr.,"  3rd  ser.,  vi.,  p.  608  (1858) ;  H.-Sch  ,  "  Sys.  Bearb.," 
v.,  p.  89  (1854) ;  Edl.,  "  Ent.  W.  Int.,"  v.,  146-7  (1859) ;  "  ZooL,"  xvii.,  6462-3 
(1859);  Hofm.,  "Berl.  Ent.  Zeits.,"  iv.,  p.  50,  pi.  ii.,  fig.  9  (I860);  Spey.,  "Nat. 
Ver.  Preuss.  Rhein.,"  xxiv.,  p.  266  (1867) ;  Hein.,  "  Sohmett.  Deutsch.  Tin.,"  p.  26 
(1870);  Stand,  and  Wocke,  "  Cat.,"  p.  267  (1871) ;  Boyd,  "  Proc.  Ent.  Soc.  Lond.," 
1874,  p.  xi;  ?Frey,  "Lap.  der  Schweiz,"  p.  335  (1880);  Snell.,  "  De  Vlind.,"  pp. 
445-6  (1882) ;  Pev.,  "  Cat.  L^p.  Als.,"  p.  84  (1882) ;  Meyr., "  Handbook,"  p.  776  (1896); 
Barr..  "  Ent.  Mo.  Mag.,"  xxxi.,  p.  164  (1895);  xxxiii.,  pp.  126-6  (1897) ;  Bankes, 
Ibid.,  xxxi.,  p.  220  (1895) ;  Chapmn.,  Ibid.,  xxxii.,  p.  79  (1896) ;  Walsm.,  Ibid., 
xxxiii.,  p.  129  (1897);  Reutti,  "Lep.  Bad.,"  2nd  ed.,  p.  306  (1898).  CembreUa, 
Dgl.,  "Pr.  Ent.  Soc.  Lond.,"  v.,  p.  xii  (1847).  f  rHquetrella^Brd.,  "Mon.  des 
Psych.,"  pp.  106-7  (1853)  «<?«««  Sta.,  "Ent.  W.  Int.,"  v.,  p.  147  (1859);  "  Zool.," 
xvii.,  p.  6463  (1859).  Tnquetrella,  Edl.,  "Ent.  W.  Int.,"  v.,  pp.  146-7(1859); 
"  ZooL."  xvii.,  pp.  6462-3  (1859)  teste  Walsm.,  "  Ent.  Mo.  Mag.,"  xxxiii.,  p.  129 
(1897). 

Obioinal  descbiption. — Talaeporia  inconspicuella,  n.  sp.  Exp.  5 
lines  (the  Continental  lichenella^  expands  8  lines).  Anterior  wings 
pale  grey,  with  darker  reticulations  and  nervures ;  head  black ;  $ 
black.  Case  8  lines  long,  conical  (the  case  of  lichenella*  is  above 
8f  lines  long).  This  is  the  cetnbrdla  of  many  of  our  cabinets 
(Stainton,  Sys.  Cat.  Brit.  Tin.y  p.  6). 

Imaoo. — Anterior  wings  8mm.-12'5mm.  in  expanse ;  dark  grey  in 
colour,  freely  sprinkled  with  paler  spots,  irregular  in  size  and  position, 
but  chiefly  between  the  nervures  ;  cilia  pale  grey,  faintly  streaked  with 
darker.     Posterior  wings  and  cilia  unicolorous  pale  grey. 

Sexual  dimorphism. — As  in  all  the  members  of  this  genus  the  male 
is  fully  winged,  the  female  with  minute  cellular  wing-expansions  only, 
i.e. J  almost  apterous.  Hofmann  notes  that  ''  the  $  with  extended 
ovipositor  is  nearly  two  lines  long,  dirty  yellow  in  colour,  sometimes 
reddish-yellow  with  dark  brown  head  and  large  prominent  black  eyes  ; 
the  antennsB  are  black -brown  (hardly  differing  from  those  of  8.  trigtiet- 
reUa),  IGjointed,  with  a  short,  pear-shaped,  terminal  joint;  legs 
blacK,  with  4-jointed,  yellow-brown  tarsi ;  the  three  thoracic  segments 
bear  shiny  dark  brown  plates,  the  dorsal  spots  and  the  double  spots  on 
the  underside  of  each  abdominal  segment  are  brown;  the  spiracles 
appear  as  red-brown  spots  ;  the  sides  of  the  abdomen  are  covered  with 
fairly  thick  brown-grey  hair;  the  ovipositor  is  shiny  black;  the 
abdominal  tuft  white,  mixed  with  grey."  Eeutti  notes  the  females 
from  Lahr  as  **  pale  yellow,  with  darker  grey  dorsal  spots  and  a  white 
anal  tuft.*' 

Variation. — Our  British  examples  are  exceedingly  variable,  even 
from  the  same  locality,  if  a  long  series  be  examined.  In  our  own 
series,  principally  from  Surrey  (Coverdale's  coll.)  and  Brentwood 
(Burrows),  some  have  the  costa  of  the  forewings  slightly  convex  towards 
the  apex,  whilst  others  are  quite  straight.  One  observes,  further,  that 
some  examples  have  a  strongly-marked  patch  of  dark  scales  at  the  end 
of  the  discoidal  cell,  whilst  others  have  not  the  faintest  trace  of  it.  In 
all,   the  colour  is  rather  dark   grey,  but   whilst  some  are  coarsely 

*  This  lichenella  of  Stainton  refers  to  the  clathrella  (or  triquetreUa)  of  onr 
present  lists. 

X  2 
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speckled  with  fairly  large  pale  grey  patches  (especially  about  the  dis- 
coidal  lunule),  in  others  these  are  reduced  to  fine  dots,  whilst  in  others, 
again,  the  wings  are  unicolorous,  and  there  is  scarcely  a  trace  of  them. 
In  the  **  Frey  "  collection,  the  inconspicuella  from  Ratisbon  are  almost 
unicolorous  dark  grey,  with  the  pale  specklings  minute  and  round  (rarely 
blotched  as  in  the  greater  number  of  British  examples),  with  the  dis- 
coidal  lunule  faint,  and  the  hindwings  unicolorous,  yet,  in  their  generally 
larger  size  and  the  tendency  for  the  forewings  to  be  elongated,  they 
appear  to  be  identical  with  the  specimens  captured  by  Bradley  and  Marti- 
neau  in  Wyre  Forest,  the  latter,  however,  having  fairly  abundant  pale 
grey  speckling,  as  in  the  more  mottled  of  our  British  examples.  The  8. 
wockii  in  the  "  Frey  "  and  **  Stainton  '*  collections  closely  resemble  typical 
S.  inconspictLella,  but  the  forewings  appear  to  be  a  shade  wider  and  the 
colour  slightly  more  ochreous.  Hofmann  says  that  S.  inconspicuella 
shows  *^  a  great  deal  of  variation  in  wing-neuration.  Generally 
nervures  4  and  5  spring  separately  from  the  discoidal  cell,  the  inner 
and  outer  portions  of  which  are  of  equal  length.  This  is  the  case  in 
eleven  specimens  from  the  neighbourhood  of  Eatisbon,  whereas  in  two 
others  from  the  same  locality  these  nervures  spring  from  the  same 
point,  and  the  inner  portion  of  the  discoidal  cell  is  somewhat  longer 
than  the  outer.'*  Hofmann  further  notes  that  Stainton  informed  him 
that  the  Batisbon  examples  agreed  in  every  particular  with  those 
obtained  from  near  London.  Boyd  exhibited,  at  the  meeting  of  the 
Entomological  Society  of  London,  May  4th,  1874,  a  specimen  of  S. 
inconspicuella  taken  in  St.  Leonard's  Forest,  with  others  of  the  typical 
form,  of  a  remarkably  pale  colour,  which  was  considered  to  be  an 
albino  aberration,  but  had  a  very  different  appearance  from  the 
ordinary  form.  Barrett  notes  that  Edleston's  specimens  from  the 
Brushes  (Manchester),  differ  considerably  tnfi.'r  se^  and  states  that  there 
are  two  or  three  specimens  in  the  series  in  which  the  purplish-grey 
colouring  of  the  nervures  and  reticulations  is  so  spread  over  the  fore- 
wings that  the  pale  spaces  are  obscured,  and  in  one  of  them  quite  lost. 

a.  ?  var.  triquetreUa,  Edl.,  "  Bnt.  Weekly  Int.,"  v.,  p.  146  (1859).— Herewith  I 
sand  seven  males  of  my  triquetrella  (partly  bred)  and  three  females  and  cases.  I 
think  if  you  will  refer  to  Bruand's  work  you  will  satisfy  yourself  that  these  are 
really  identical  with  the  species  he  describes  as  tn<7u<;^reZ2a  ....  The  cases 
are  found  on  large  millstone-grit  stones  on  the  moors  (occasionally  on  stone  walls). 
In  order  to  get  them  it  is  necessary  to  turn  over  these  stones,  as  they  prefer  the 
sides  nearest  the  ground.  These  insects  appear  in  the  i>Grf ect  state  from  the  1st  to 
the  20th  of  May,  and  are  very  active  on  the  wing,  and  what  is  very  singular  in  this 
genus,  one  rardy  gets  a  female.  The  female  chrysalis  is  seen  projecting  from  the 
case — the  insect  is  missing.  What  females  I  possess  are  chiefly  bred.  The  anal 
aperture  in  the  female  is  considerably  less  woolly  than  in  incon»picuella  .... 
If  my  insect  is  not  the  true  triqtietrelUif  depend  upon  it,  it  is  a  new  species. 

In  the  above  note  Edleston  introduced  a  species  that  he  considered  to 

be  the  triquetrella  of  Bruand.     In  an  '*  editorial"  to  this  note,  Stainton 

states  that  he  had  come  to  the  conclusion  that  triquetrella^  Bruand  = 

inconspicuella,  Sta.,  and  adds  that  he  cannot  distinguish  Edleston's 

triquetrella  (from  the  moors)  from  the  same  lepidopterist*s  incompicuella 

(from  beech  woods),  individual  specimens  of  the  former  differing  more 

from  one  another  than  from  inconspicuella.     Stainton  again  refers 

{Man.9  ii.,  p.   286)   to  this  form   in  the  following  words :    "  Mr. 

Edleston  believes  we  have  a  third  species  occurring  near  Manchester, 

the  larvce  under  stones  on  the  moors/'    Barrett  refers  (Ent.  Mo.  Mag., 

xzxi.,  p.  168)  one  of  Edleston's  so-called  triquetreUa  in  the  *'  Stainton" 
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collection  to  6'.  wockii  (i.e,,  wockiii  Barr.  nee  Hein.).  Sidebotham,  ivho 
has  Edleston's  collection,  considers  {Ibid.y  xxxiii.,  pp.  125-6)  all  the 
forms  actually  collected  by  Edleston  to  be  identical  and  to  represent 
S,  inconspicuella^  whilst  Barrett  goes  on  to  say  that  they  are  even 
identical  in  the  character  of  the  anal  tuft,  Edleston  having  previously 
noted  them  as  differing  in  this  particular.  Walsingham  (/6t</.,  p.  129) 
considers  the  triqiietrella  and  incoyi»picaella  of  Edleston  to  be  identical 
and  not  to  be  separated  from  true  inconspicuella,  Barrett  notes  {Ibid.^ 
p.  128)  two  examples  in  the  ''  Doubleday  "  collection  under  the  name 
of  triquetrella^  larger  than  ordinary  inconspicuella.  These  Durrani 
considers  {Ibid.,  p.  220)  to  be  either  a  strongly-marked  form  of  8, 
wockii,  or  more  probably  to  represent  a  species  intermediate  between 
S.  wockii  and  S.  inconspicuella,  having  the  facies  of  the  latter  and  the 
coloration  of  the  formes,  but  with  a  more  distinct  pattern. 

^.  ?  var.  wockiij  Barr.  (fire  Hein.),  '*  E/it.  Mo.  Mag.,''  xzxi.,  pp.  163-4  (1895). — 
When  at  Birmiugham  I  noticed  in  the  c  liection  of  Mr.  E.  G.  Bradley  a  Bpecimen 
of  the  male  of  a  species  of  Solcnobia  unknown  to  me  ....  Of  other  speoimens 
captaredAprill5th-17th,  1895,  three  were  forwarded  tome  ....  and  qaite  recently 
I  found,  in  the  collection  of  the  late  Professor  Frey,  of  Zurich,  specimens  agreeing 
most  accurately  with  them  under  the  name  of  troc&tt,  Hein.,  and  labelled  "  Silesia," 
hence  probably  from  Dr.  Wocke  ....  As  may  be  expected,  the  yellowish 
colouring  (of  S.  wockii)  is  exceedingly  indistinct  in  the  British  specimenB,  and 
the  dark  flecks  and  latticing  more  pronounced,  but  the  proportionately  large 
whitish  spots,  or  interstices,  agree  well,  and  I  think  that  there  is  no  doubt  of  the 
correctness  of  this  identification.  That  Mr.  Bradley's  specimens  agree  with  Frey'e 
types  is  beyond  question.  In  Mr.  Stainton's  collection  1  find  a  single  specimen  of 
the  same  species  among  his  specimens  of  incoiispicuellaf  and  from  its  being  labelled 
"Edleston,"  1  have  little  doubt  that  the  present  species  is  that  which  was  alluded 
to  by  Mr.  Edleston  in  the  Intelligencer^  vol.  v.,  p.  146,  as  either  triquetrella  or  a 
new  species  (Barrett). 

Mr.  Bradley  has  allowed  us  to  examine  two  of  the  examples  of  the 
Solenobia  that  Barrett  has  referred  to  S.  wockii.  These  specimens  are 
respectively  12*5mm.  and  18mm.  in  the  expanse  of  the  forewings, 
which  are  decidedly  narrow  compared  with  their  length,  and,  as 
Barrett  points  out,  are  grey,  and  with  no  tinge  of  ochreous  in  the 
colour.  They  appear  to  be  identical  with  the  series  of  Batisbon 
S.  inconspicuella  in  the  ^^  Stain  ton  "  and  '*  Frey  "  collections,  the  speci- 
mens of  which  average  12-5mm.-18mm.,  and  show  the  same  peculiar 
narrowness  of  the  forewings.  The  smaller  of  Mr.  Bradley's  examples 
appears  also  to  be  identical  with  an  individual  in  our  possession  taken 
amongst  a  large  number  of  ^  S.  ijtconspicuella,  at  Brentwood,  by  the 
Bevs.  C.  Burrows  and  G.  Raynor,  and  which  varied  considerably  inter 
se.  Compared  with  S.  wockii  from  Silesia  (of  which  there  appear  to  be  but 
two  in  the  "  Stainton  ''  and  two  in  the  "  Frey'*  collection)  Mr.  Bradley's 
examples  are  greyer  in  tone,  without  the  decided  ochreous  tinge,  and 
are  proportionally  narrower- winged  than  S.  wockii.  The  examples  of 
S.  wocldi  in  the  '*  Stainton  "  collection  are  about  18mm.  and  ll'5mm.  in 
expanse  respectively,  those  in  the  * '  Frey ' '  collection  1 2mm.  and  12*25mm. 
The  only  feature  in  which  Bradley's  examples  approach  S.  wocldi  is  in  the 
rather  large  pale  specklings  which,  however,  are  just  as  abundant  in 
some  S.  inconspicuella,  although  others  are  almost  without  them.  Some 
Continental  lepidopterists  consider  S.  wockii  to  be  a  form  of  S.  incon- 
spicuella ;  we  are  not  prepared  to  say  that  this  is  so,  but  there  can  be 
no  doubt  that  the  grey  Solowbia  from  Wyre  Forest  is  not  the  ochreous 
S.  wockii.  Having  submitted  the  Wyre  specimens  to  Lord  Walsing- 
ham and  Mr,  Durrant,  they  write  :  **  We  have  true  S.  wocldi  sent  by 
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Wocke  to  Zeller.  The  species  that  Barrett  recorded  as  wockii  is  not 
that  species.  It  differs  in  its  greyer  colouring  (in  8,  wockii  it  is  yellow- 
ish),  in  its  proportionately'  narrower  wings,  and  less  marked  reticula- 
tion, but,  in  the  latter  respect,  both  S.  wockii  and  S.  inconspicuella 
appear  to  vary.  It  is  somewhat  greater  in  expanse  than  the  largest 
British  S.  inconspiaiella,  wherein  it  appears  to  agree  with  the  Batisbon 
series.  There  is  no  proof  that  inconspicuella  (true)  has  ever  been 
taken  abroad,  or  that  wockii  (true)  has  ever  been  taken  in  Eng- 
land. Continental  authors  having  been  inclined  to  unite  their 
supposed  inconspicuella  with  their  wockiiy  rather  tends  to  prove  that 
their  incotispiciiella  is  not  our  inconspicuellaj  than  that  inconspiciiella, 
Sta.  =  wockii,  Hein.  It  is  rather  significant  that  the  only  $  speci- 
mens of  inconspicuella  in  the  '  Zeller  *  collection  were  received  from 
Stainton  and  Douglas,  and  that  the  only  continental  specimen  that  he 
referred  to  inconspicuella  (with  a  ?)  [vide,  Stett.  EnU  ZUj.,  xxxix.,  p. 
117  (1878)]  is  now  placed  in  his  series  of  wockii  to  which  it  seems 
certainly  to  belong.  Wocke's  specimens  of  wockii  (true)  were  origin- 
ally labelled 'tncoTtxpicu^ZZa.*  *'  It  may  be  that  the  two  examples  in 
the  **  Doubleday  "  collection,  referred  to  by  Durrant  {Ent,  Mo.  Mag,, 
xxxiii.,  p.  220),  are  the  form  regarded  by  Barrett  as  wockii. 

Comparison  of  S.  inconspicuella  with  its  allies. — S.  inconspictiella 
only  differs  from  S,  triqiietrella'^'  in  having  the  upper  wings  a  little 
narrower,  and  thediscoidal  lunule  more  distinctly  marked  in  dark  grey. 
The  neuration  also  offers  some  slight  differences.  I  consider  it  a 
distinct  species.  The  ?  only  differs  from  that  of  S,  triquetrella  by  its 
darker  tint  (Bruand).  S.  inconspicuella  is  smaller  than  S,  pineti  and 
has  more  blunted  forewings,  it  also  has  much  larger  pale  grey  spots  on 
them  than  have  S.  clathrella,  S.  mannii  and  S.  triquetrella ;  the  ground 
colour,  too,  is  darkened  at  the  end  of  the  nervures  that  run  to  the 
outer  margin,  forming  a  row  of  spots.  The  body  is  somewhat  darker 
than  that  of  S,  pineti,  the  hairs  somewhat  darker  grey,  and  on  the 
abdomen  sparser  ....  The  forewings  of  the  males  of  S,  inconspicuella 
are  posteriorly  somewhat  widened,  broader  than  in  S,  pineti  towards 
the  rounded  and  shorter  apex,  and  broader  than  in  S,  triquetrella  at 
the  inner  angle  ;  they  are  as  dark  grey  as  in  /S.  pineti  but  with  many 
large  whitish-grey  spots,  which  are  not  sharply  defined,  and  are  more 
confluent  than  in  the  other  species  (Zeller).  It  is  just  possible  that 
some  of  the  so-called  distinct  Continental  species  are  not  specifically 
distinct  from  S,  inconspicuella,  their  time  of  appearance  and  general 
habits  being  almost  identical.  We  have  already  noticed  the  similarity 
between  this  species  and  S,  wockii.  Hofmann  notes  that  the  Breslau 
specimens  of  S,  wockii  are  probably  referable  to  S.  inconsincuella.  Of 
the  six  males  of  wockii  he  had,  he  says  that  three  had  the  bases  of 
nervures  4  and  5  apart,  and  the  inner  portion  of  the  discoidal  cell  a 
little  longer  than  the  outer,  whilst  in  the  three  others,  the  bases  of  4 
and  5  are  joined  and  the  inner  portion  of  the  cell  much  longer.  They 
only  differ,  he  says,  from  S.  inconspicuella,  in  being  somewhat  larger 
and  the  inner  portion  of  the  middle  cell  being  always  somewhat  longer 
than  the  outer.  Chapman  says  that  the  S.  wockii  in  Constant's  collection 
have  come  from  Switzerland,  Silesia  and  Austria,  but  that  he  cannot 

*  Stainton  refers  (Ent,  Week.  IntelL,  v.,  p.  147)  Bruand's  S.  triquetrella  to  S. 
inconipicueUa,  Sta. 
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see  any  difference  between  them  and  the  S.  inconspicudla  which  are 
from  Germany  and  Enq^land,  the  German  ones  baino;  very  like  oar^ 
and  having  a  small  case  with  a  suspicion  of  trian^^alation  in  same 
specimens. 

Eoa-LAYiNG. — The  eggs  are  laid  inside  the  larval  case,  not  inside 
the  pupal  case  (which  is  much  dragged  out  from  the  former),  the 
ovipositor  being  inserted  near  the  anal  end  of  the  drawn-out  pupal  case 
for  the  purpose. 

Case. — Two  cases  (collected  by  Coverdale)  are  5mm.  in  length  and 
l*4mm.  in  width  at  the  widest  part.  The  case  is  somewhat  flattened  at 
the  base,  with  moderately  well  developed  lateral  edges,  leading  up  to  a 
fairly  developed  longitudinal  ridge  along  the  upper  edge.  It  is 
composed  of  whitish  silk  somewhat  smooth  inside,  but  outside  so  closely 
woven  with  very  fine  particles  of  sand  and  earth  that  the  silk  is 
covered  and  the  case  has  a  blackish-grey  appearance,  obtained  from 
the  extraneous  particles  thus  used  ;  under  a  lens  the  surface  is  rough, 
although  to  the  naked  eye  it  appears  to  be  smooth  compared  with  that 
of  S,  lichenslla,  in  which  the  particles  used  are  much  larger.  The  apex 
is  moderately  pointed,  but  the  end  from  which  the  larval  head  is  pro- 
truded is  somewhat  constricted  just  before  the  end.  Another  case 
from  which  a  $  pupa-case  is  projecting  came  from  Brentwood.  It  is 
about  5'5mm.  in  length,  and  l-5mm.  in  width,  it  is  otherwise  exactly 
similar  to  the  above,  covered  with  fine  particles  of  sand  and  earth, 
and  with  no  trace  of  lichen  (so  common  in  some  of  the  cases  of  allied 
species,  and  probably  sometimes  in  this).  The  protruding  pupa-skin 
is  held  in  position  by  more  or  less  defined  ventral  and  dorsal  flaps. 
Stainton  describes  the  case  as  *'  soft,  brownish,  three-sided,  the  ventral 
side  flat,  the  mouth  downwards  ;  from  Prestwich,  on  beech,  Feb.  12th, 
1869  "  (in  lilt,,  teste  Durrant)  ;  whilst  others  are  described  as  "  green, 
soft,  three-sided,  mouth  cut  off  at  an  angle  ;  from  Dunham  Park,  on 
beech,  Edleston,  Jan.  20th,  1859,"  this  case  referring  to  **  the  two-year 
species  rirftf,  Edl.,  Ent,  W.  Int.,  v.,  p.  147"  {in  litt.,  teste  Durrant). 
Hofmann  notes  that  the  male  and  female  cases  (from  Batisbon)  are 
each  about  three  lines  in  length,  narrower  than  the  case  of  S,  pineti 
and  more  slender  anteriorly  ;  the  three  angles  (especially  the  dorsal) 
sharply  defined,  the  covering  composed  chiefly  of  minute  particles  of 
sand  and  earth. 

Comparison  of  the  cases  of  S.  inconspiguella  with  those  of  its 
ALLIES. — Compared  with  the  cases  of  S.  Hclienella  (from  Wellington 
College)  those  of  S.  incompicmlla  (Surrey  and  Brentwood)  appear  to 
be  distinctly  less  in  size,  less  keeled  along  the  dorsal  margin,  rather 
more  pointed  apically,  and  to  be  covered  with  rather  finer  material. 
Compared  with  cases  (from  Hanover)  sent  as  those  of  S,  triquetreUa 
one  finds  the  latter  still  larger  (8mm.  long,  2mm.  wide)  and  covered 
with  much  coarser  material,  the  flaps  holding  the  protruding  pupa 
being  also  very  large  and  well  developed.  Bruand  says  that  the  case 
of  6'.  uiconspiciiella  is  near  that  of  S,  triquetreUa'^  ^  but  the  colour  is 
blacker,  probably,  in  this  respect,  resembling  the  tint  of  the  rocks  and 
the  lichens  on  which  they  live  in  England.  Zeller  says  that  the 
female  case  of  S,  inconspicuella  is  3'''  long,  more  slender  than  that  of 

•  Stainton  considers  {Ent,  Week.  InteU,y  v.,  p.  147)  S.  triquetreUa,  Bruand,  to 
be  identical  with  8,  tnconepicueUa,  Sta. 
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S.  pinetiy  otherwise  very  similar  to  it.  Towards  the  anterior  end  it  is 
thinner,  with  a  distinct  dorsal  keel,  and  with  somewhat  distinct  lateral 
keels  only  noticeable  posteriorly. 

Labva. — Stainton  describes  the  larva  as  "  yellowish-grey ;  head 
blackish  ;  2nd  segment  black  ;  8rd  and  4th  segments  each  with  two 
black  spots  above  "  {Manual j  ii.,  p.  286).  Durrant  sends  us  from  Stain- 
ton's  M8.  (F.  607)  what  is  evidently  an  extended  description  of  this  larva. 
It  reads  :  "  Yellowish-grey,  more  yellowish  posteriorly  ;  head  black ; 
2nd  segment  black ;  3rd  segment  blackish  with  central  pale  line  ;  4th 
segment  with  a  black  spot  on  the  upper  part  and  side  ;  8rd  and  4th 
segments  with  a  blackish  spot  above  the  legs,  other  spots  pale  greyish, 
nearly  the  colour  of  the  body  ;  anal  segment  blackish  above,  a  black 
spot  on  the  side  of  the  anal  prolegs ;  legs  blackish.  Long.  5'6mm. 
Dunham  Park,  on  beech,  from  Edleston,  January  20th,  1869  *'  \yide 
Edl.,  Ent.  W.  Int.y  v.,  p.  147  (1869) ;  ZooL,  xvii.,  6463  (1869) ; 
Ent.  W.  Int.,  vi.,  p.  28  (1869)  ;  Sta.,  Ent.  Ann.,  1860,  p.  160.  This 
is  the  larva  of  the  insect  referred  to  as  **the  two-year  species,"  from 
which  only  $  specimens  were  bred  ;  Stainton's  fig.  b.  10  is  so  like  the 
fig.  B.  12  that  it  had  better  be  referred  to  S.  inconspicuella,  provision- 
ally (Durrant)] .  Durrant  also  sends  us  a  second  description  from  Stain- 
ton's  MS.  (F.  604),  which  refers  to  the  form  from  which  both  sexes  were 
bred  by  Edleston:  **  Greyish- white  ;  head  dark  brown  (not  black);  2nd 
segment  blackish  (not  black) ;  Srd  segment  dark  grey  above  with  a 
central  pale  line  ;  4th  segment  with  a  grey  spot  on  the  upper  part  of 
the  side  ;  3rd  and  4th  segments  each  with  a  blackish  spot  above  the 
legs;  other  spots  very  pale;  anal  segment  with  a  pale  brown  spot 
above;  legs  blackish.  Long.  6mm.  Prestwich,  on  beech,  from 
Edleston,  February  12th,  1859  "  [vide,  Edl.,  Ent.  W.  Int.,  v.,  pp. 
146-7  (1869) ;  Sta.,  Ibid.,  p.  147 ;  Edl.,  Zool.,  xvii.,  6462-8  (1869) ; 
Sta.,  Ent.  Ann.,  1860,  p.  163] .  Hofmann  describes  the  larva  as 
'*  yellow,  with  brown  warts,  and  black  head  and  legs ;  the  first  two 
segments  with  dark  brown  dorsal  plates,  divided  medially  by  a  narrow 
line,  the  metathorax  with  two  small  corneous  spots ;  the  anal  seg- 
ment brown." 

Pupa. —  ?  pupa  (from  Brentwood)  already  dehisced,  protrudes  from 
the  case  to  the  end  of  the  7th  abdominal  segment.  Pale  brown  in 
colour,  shiny,  the  dorsum  not  markedly  darker  than  the  venter.  Some- 
what rounded  frontally,  largest  at  the  2nd  abdominal  segment,  some- 
what convex  dorsaUy,  the  anal  segment  blunt.  The  prothorax  narrow, 
frontal ;  the  mesothorax  well  developed,  with  slight  median  ridge 
from  front  to  back  ;  the  metathorax  fairly  well  developed,  about  the 
same  width  as  the  1st  abdominal,  the  2nd,  3rd  and  4th  abdominals  of 
almost  equal  bulk,  from  the  6th  to  anal  segment  gradually  decreasing 
in  size.  The  forewings  moderately  developed,  extending  to  end  of  2nd 
abdominal,  the  hind  margin  of  hindwings  also  visible  ;  the  antennae 
short  but  prominent  ;  dorsum  of  the  abdominal  segments  almost 
covered  with  minute  black  points  ;  a  broad  transverse  dorsal  band  of 
well-developed  black  spines  on  abdominal  segments  2-7,  anterior  to 
tubercle  i,  and  standing  on  a  raised  band  of  the  segment ;  tubercles 
(each  with  a  long  white  seta)  evidently  as  in  larva,  i  and  ii  trape- 
zoidal, iii  supraspiracular,  iv  and  v  (close  together  and  in  the  same 
longitudinal  line)  subspiracular ;  abdominal  segments  8-6  movable, 
7-10  in  one  mass ;  the  set»  on  latter  modifi^  into  long  recurved 
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hairs;    two  minute  dorso-anal    spikes   on  the  anal  segment;    the 
spiracles  small  and  roand,  but  prominent. 

Food-plants. — Generally  reputed  to  feed  on  lichens  on  fences  and 
trees  ;  (?)  SynechohlcLstm  Jiuccidm  (Scbmid) ;  larvsB  would  not  eat  rock 
lichens,  but  fed  on  dried  lettuce  leaves,  possibly  their  natural  food 
consists  of  low  plants  (Hofmann) ;  dead  flies,  &c.  (Healy). 

Habits  and  Habitat. — The  male  flies  by  day,  usually  most  freely  in 
the  morning  sunshine,  the  female  clings  to  the  case  in  which  she  lays  her 
eggs,  and  after  pairing  thrusts  her  ovipositor  between  the  empty  pupa- 
skin  and  the  edge  of  the  case.    Stainton  notes  the  cases  as  being  found  on 
palings  and  trunks  of  trees.     Hudd  says  that  the  cases  are  to  be  found 
freely  on  old  walls,  paUngs,  &c.,  near  Bristol,  and  that  they  should  be 
collected  in  the  winter  and  spring,  and  may  easily  be  reared.  Burrows 
notes  the  species  in  large  numbers  upon  an  open  fence  by  the  side  of 
Lord  Petre's  park  at  Thornton,  about  a  mile  south  of  Brentwood. 
Here  the  male  imagines  were  observed  at  the  end  of  April  and  in  early 
May,  at  noon,  drying  their  wings,  generally  near  the  bottom  of  the 
pales.     (Do  the  male  larvae  spin  their  cases  low  down  whilst  those  of 
the  females  pupate  higher  up  on  the  fences  and  trees  ?)     Near  Lynd- 
hurstthe  species  occurs  in  open  country  dotted  with  pinetreea  (Smith). 
[In  Aberdeenshire  cases  (which  may  be  those  of  8.  inconspicudla)  are 
generally  distributed  on  old  lichen-   and  moss-covered   stone '  walls 
(Reid)] .     Edleston  found  cases  on  tree-boles  in  Prestwich  Wood  and 
others  at  the  Brushes,  near  Manchester,  on  large  millstone-grit  stones 
and  occasionally  on  stone  walls  on  the  moors,  and  to  And  the  cases 
he  had  to  turn  over  the  large  stones  on  the  moors,  the  larvaB  hiding 
beneath.     The  imagines  from  the  flrst-named  locality  emerged  early 
in  April,  those  from  the  latter  between  May  lst-20th.      Both  are 
referred  by  Walsingham  to  «S'.  incoii^picueUa,  and  we  would  suggest 
that  the  difference  in  the  habitat  of  the  two  colonies  might  make  some 
difference  in  the  time  of  appearance.      [Healy  collected  cases  in  High- 
gate  Wood  on  November  1st,  1868,  and  gave  the  larvae  flies,  &c.,  for 
food,  and  observed  that  the  larvte  ate  the  abdomina  of  the  flies  and 
were  more  or  less  carnivorous.]      Speyer  says  that  many  fullgrown 
larvae  and  pupae  were  found  at  Rhoden  in  shady  places  on  the  sand- 
stone rocks  and  in  the  woods  on  the  trunks  of  old  oaks,  partly  under 
the  loose  bark,  in  the  first  half  of  April,  1850,  the  females  laid  eggs  from 
which  larvfiB  emerged  at  the  end  of  May.     Breyer  finds  cases  on  beech- 
trunks  in  the  forest  of  Soignes  in  the  autumn,  the  larvte  pupating  in 
spring  and  the  imagines  appearing  in  about  three  weeks.      Schmid 
says  that  he  finds  cases  on  the  chalk  rocks  of  the  Danube  mountains 
around  Ratisbon,  in  southerly,  sheltered  positions,  sometimes  spun- 
up  in  the  corners  of  stones,  at  other  times  still  active  on  Sijnechoblastm 
Jiuccidm  (?),  which  appears  to  be  the  principal  food  of  the  larva.     He 
also  observed  cases  at  Kelheim.     Hofmann  also  observes  that  the 
insect  occurs    on   the  chalk  cliff's  along  the  banks  of    the    river 
Danube  near  Ratisbon,  where  the  cases  may  be  obtained  at  the  end  of 
March,  spun-up  on  the  face  of  the  cliff's  about  two  feet  from  the  ground. 
He  adds  that  as  larvse  are  rarely  obtained  in  this  position,  and  as  he 
failed  to  breed  those  that  he  did  capture  on  the  rock-lichens,  although 
they  fed-up  on  dried  lettuce  leaves,  he  suspects  that  they  feed  on  low 
plants  and  only  resort  to  the  cliffs  for  the  purpose  of  pupation.     From 
the  pupae  obtained  he  bred  males  and  females  in  about  equal  numbers. 


170  BBITISH  LEPIDOFTEBA. 

The  females,  he  says,  rest  with  uplifted  ovipositor  on  the  case,  and 
immediately  after  copulation,  commence  to  fill  the  larval  case  with 
eggs.  Copulation  only  lasts  a  few  minutes,  and  during  this  time  the 
male  closes  his  wings  roof-shaped ;  unfertilised  females  will  sit  for 
several  days  on  their  cases  and  dry  up  without  laying  eggs.  This 
statement  as  to  the  S.  inoonspicuella  with  winged  males,  suggests 
that  there  is  a  marked  physiological  difference  between  the  female  of 
this  and  that  of  the  parthenogenetic  S»  licheneUa^  for  the  latter  will 
almost  directly  on  emergence  insert  its  ovipositor  in  the  larval  case, 
and  lay  its  eggs  as  rapidly  as  possible. 

Time  of  appearance. — The  imago  appears  from  late  March  to 
early  May.  March  10th,  1861,  bred  from  cases  found  on  Penge 
fence  on  February  28rd;  March  28th-80th,  1862,  bred,  cases  from 
Penge ;  May  20th,  1857,  imagines,  on  Beckenham  fence  (Stainton) ; 
specimens  in  Stainton' s  collection,  labelled  dowjlasii,  referable  to  incon- 
spicuelluj  were  captured  (or  bred)  March  8th,  1858,  from  cases  on  grit- 
stone, taken  in  Lancashire  by  Gregson ;  April  5th-8th,  1859,  near  Man- 
chester, May  1st- 20th,  at  the  Brushes,  April  1st- 12th,  1859,  imagines 
from  pupsB  kept  out  of  doors,  from  Bowdon  (Edleston) ;  cases  and  pupae, 
April,  1857,  at  Bristol  (Vaughan) ;  females  bred  May,  1873,  from 
larvffi  collected  October,  1872,  at  Worcester,  further  supply  of  larvse 
obtained  June,  1873  (Edmunds) ;  April  26th-May  7th,  1886,  most 
abundant  on  May  8rd,  bred  May  6th,  1886,  from  captured  cases, 
imagines  May  7th,  1887,  April  17th-May  7th,  1888  (and  probably 
later),  at  Brentwood  (Burrows) ;  May  11th,  1888,  on  fence  at  Bexley, 
April  10th,  1894,  beaten  from  juniper  at  Box  Hill  (Bower) ; 
March  3l8t,  1894,  <y  ,  flying  at  6  p.m.,  at  Tarrington  (Wood) ;  first 
week  in  April,  1896,  ^ ,  flying  in  morning  sun,  at  Hereford  (Tutt)  ; 
April  8rd,  1899,  males  beaten  from  trees  at  Lyndhurst  (Smith) ;  a  few 
cases  on  trees  in  February  near  Doncaster  (Corbett).  [Reutti  says  "  in 
May  and  June  in  Baden,"  the  "  June  "  reference  is  suspicious.]  The 
imagines  emerge  at  the  end  of  March  ( <^  s  and  $  s  in  equal  numbers) 
near  Batisbon  (Hofmann). 

Localities. — ? Aberdeen:  Generally  distributed  (Reid).  ? Banff:  (Held). 
Bebks  :  Sulham  (Hamm).  Cambridge  :  Cambridge  (Farren),  Madingley  (teste 
Warren).  Cheshire:  Birkenhead  (Stainton),  Jackson's  Wood,  Claugbton  (Greg- 
son),  Wirral  (Brockholes),  Bowdon,  ?  Kudheath  (Edleston).  ?  Edinburgh  :  Pent- 
land  Hills  (Evans  nee  Logan).  Essex:  Brentwood  (Burrows).  Gloucester: 
Bristol  (Vaughan),  Redland  (Hudd).  Hants:  New  Forest  (Bankes),  Lyndhurst 
(Smith).  Hereford:  Tarrington  (Wood),  Hereford  (Tutt).  Kent:  Sydenham, 
Penge,  Beckenham  (Stainton),  Pembury  (Weir),  Bexley  (Bower),  near  Phimstead 
(Butterfield).  ?  Kincardine  :  (Keid).  Lancashire  :  local  (Ellis),  The  Brushes, 
near  Manchester,  Prestwich  Wood  (Edleston),  Preston  (Hodgkinson),  Pre^twich 
and  Pendlebury  (Chappell).  Middlesex  :  Highgate  Wood  (Healy).  Northumber- 
land: Newcastle-on-Tyne  (Stainton).  Oxon:  Hard  wick  (Hamm).  ?  Perthshire: 
(Beid).  Shropshire  :  Wyre  Forest,  on  borders  of  this  county  and  Worcestershire 
(Bradley).  Stafford  :  Rugeley  (Freer).  ? Suffolk:  Brandon  (Barrett).  Surrey: 
Box  Hill  (Bower),  Kennington  (Stainton).  Sussex  :  St.  Leonard's  Forest  (Boyd), 
Eastbourne  (Fletcher).  Worcester  :  Worcester  (Fletcher).  Yorks  :  York  (Stain- 
ton), ?HudderBfield  (Hobkirk),  Doncaster  (Corbett).  [Those  marked  with  a  ?  may 
refer  to  lichenellat  cases  and  females  only  being  known.] 

DiSTRiBUiiON''*. — Austria:  Kaiser  in  the  Tyrol  (Hofmann),  Lavantthal 
(Hdfner).      Belgium:  Brussels  (Fr^),  Forest  of  Soignes  (Breyer),  near  Brussels 

*  Durrant  and  Walsingham  write :  "  We  doubt  all  Continental  locaLtieB. 
There  are  no  European  specimens  of  S.  inconspicueUa  in  the  '  Zeller '  collection,  and 
we  have  never  taken  it.*' 
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(Lsmbillion).  Germant  :  Rdfswihl  near  Waldshat,  Hdllenthal,  near  Lahr,  Her- 
renwies-Ochsenkopf,  Badener  Hohe,  Bernstein,  near  Ettlingen  (Beutti),  Alsaoe,  in 
chaUc^  districts  between  Colmar  and  the  Vosges,  Vignes-de-la-Hardt,  Florimont 
^PeverimhofT),  Wtirtemberg,  Breslau,  Richtenstein  (Hofmann),  Ritisbon,  Kelheim 
(Schinid).  Waldeck,  Khofien  (Speyer),  Silesia  (Assmannj.  SwrrzERLANO :  [?Grison8, 
Weissenstein  (Killias  teste  Zeller,  vide  tcockii)] ,  the  Valais  (Frey). 

SoLENOBiA  LicHENELLA,  Linn^  (sp.  parthenogenetica) . 

Synonyict.* — Species :  Licheiiella,  Linn.,  *•  Faan.  Suec,"  no.  1451,  p.  370 
(1761) ;  "  Sys.  Nat.,"  xiith  ed.,  no.  452,  p.  8^9  (1767) ;  De  Geer,  "Mem.  Hist.  Ins.," 
ii.,  pp.  380-6,  pi.  xi.,  figs.  1-8  (1771) ;  *'  Abb.  Ges.  Ins.,"  ii..  pp.  276-80,  441,  pi.  xi., 
1-8  (1778);  Mull.,  »»  Ed.  Linn.  Sys.  Nat.,"  i.  (5),  no.  452.  p.  756  (1774-5);  Fab.,  "  Sp. 
Ins.,"  ii.,  no.  94,  p.  306  (1781) ;  *•  Mant.  Ins.,"  ii.,  no.  140,  p.  253  (1787);  "Ent. 
Sys.,"  iii.  (2),  no.  182,  p.  329  (1794) ;  Goze,  "Ent.  Btr.,"  iii.  (4),  no.  452,  p.  124 
(1783) ;  Gmel.,  "  L.  Sys.  Nat.,"  xiiith  ed.,  i.  (5),  2606,  no.  452  fl788) ;  ViU., 
••  Linn.  Ent.,"  ii.,  no.  943,  p.  494  (1789) ;  Jung,  "  Alph.  Verz.  Schm.,"  p.  316 
(1791);  [Brgstr.,1  "  Epit.  Ent.  Fab.,"  p.  171  (1797);  Turton,  *'  Sys.  Nat.,"  iii.,  p.  378 
(1802);  [?Vallot,  "Cone.  Syst.  IV'aum.,"  p.  89  (with  reference  to  Reaum.,  xv., 
figs.  7-8  =  Geoff.,  no.  54)  (1802)]  ;  Zell.,  "Isis,"  1838,  718;  [(?)  1839,  182, 
no.  4]  ;  1839,  no.  97,  pp.  302-3,  in  part,  [nee  <f  —pineti :  nee  p.  182=  pineti  teste 
Zell.f) ;  »•  Linn.  Ent.,"  vii.,  pp.  353-5  (1852);  Speyer,  "  Stett.  Ent.  Zeit.,"  viii.,  18-21 
(1847) ;  Siebold,  "Arbeit.  Schles.  Gesell.  Vat.  Kult.,"  (16-20)  84-88  (1850);  "Stett. 
Ent.  Zeit.,"  xii.,  343-4,  in  part  (1851) ;  "Beit.  Parth.,"  p.  145  (1871);  Hdrch.,  "  Lep. 
Eur.  Cat.  Meth.,"  p.  78,  no.  17  (1851);  Ghil..  "Fn.  It.,"  p.  78  (1852);  Wocke, 
"  J.-B.  Schles.  Ges.  Vat.  Cult.,"  p.  182  (1853) ;  H.-Sch.,  "  Sys.  Bearb.,"  vi., 
p.  40  (1852);  v.,  p.  88,  no.  113  (1854);  Hfmn.,  "Berl.  Ent.  Zeits.,"  iv.,  pp. 
48-50,  pi.  ii.,  6,  10  (1860);  Staud.  and  Wocke,  "Cat.,"  no.  1171,  p.  106 
(1861) ;  Claus,  "  Stett.  Ent.  Zeit.,"  xxvii.,  p.  358  (1866) ;  Ross.,  "J.-B.  Ver.  Nass. 
Nat.,"  xix-xx.,  213  (313),  no.  1279  (1866) ;  Berce,  "Bull.  Soc.  Ent. Fr.,"  4  ser.,  viii., 
pp.  xlix-1  (1868) ;  Hfmn., "  Stett.  Ent.  Zeit.,"  xxx.,  pp.  299-303  (1869) ;  Dohrn,  Ibid., 
xxxii.,  p.  31  (1871);  Hartmn.,lbid.,  xxxii.,  p.  166 ;  "  Kl.  Munch.,  pp.  45-6  (1870);  p.  9 
(1871);  Nolck.,  "  Lep.  Fn.  E8tl.,"p.  467,  no.  385  (1871);  Wallgrn.,  "Bih.  Svensk.  Vet. 
Ak.  Handl.,"  iii.  (5),  32,  no.  4  (1875) ;  Bang-Ha*i8,  "  Nat.  Tids.,"  (3),  x.,  2,  no.  4 
(1875);  Barr.,  "Mason's  Hist.  Norf.,"  app.  xxxvi  (1884);  "Ent.  Mo.  Mag.," 
xxxiii.,  pp.  127-9  (1897) ;  Tutt,  "  Ent.  Rec.,"  xi.,  pp.  173-5  (1899).  Trigono- 
tubulosa,  Retz.,  "  Gen.  Sp.  de  Geer,"  p.  44,  no.  95  (1783).  Lapidosa,  Ge<»flfr., 
"  Fourcroy's  Ent.  Paris,"  ii.,  p.  336,  no.  64,  in  part,  with  reference  to  "  Hist, 
deslns.,"  ii.,  pp.  204-5,  no.  54  (1762).  Peirella,  Gn.,  "Ann.  Soc.  Ent.  Fr.," 
pp.  11, 15  (1846).  THquetrella,  Spey.,  "Isis,"  1846,  29-31;  Koch,  "  Schmett.  S.-W. 
Deutsch.,"  372,  no.  18  (1856);  Wernebg.,J  "Btr.  Schmett.,"  i.,  pp.  127,  188,  316 
(1864) ;  Balding,  "  Miller  and  Skertchley's  FenUud,"  623  (1878) ;  Biittn,,  "  Stett. 
Ent.  Zeit.,"  xli.,  p.  423  (1880) ;  Snell.  v.  VoU.,  "  Sepp's  Ned.  Ins.,"  ser.  2,  ill., 
p.  233,  pi.  42,  figs.  1-10,  in  part,  nee  i  (?1877) ;  Snell.,  "  De  Vlinders.,"  <fec.,  pp. 
445-6,  in  part  (1882) ;  Steud.  and  Hfm.,  "  J.-H.  Ver.  Nat.  Wurtt.,"  xxxviii.,  p.  182 
(1882);  Schmid,  "  Cor.-B.  Nat.  Ver.  Regens.,"  p.  102  (1886).  Pineti,  Hein.,"  Schmett. 
Deutsch.  Tin.,"  pp.  22-3,  no.  7,  in  part  (1870) ;  Staud.  and  Wocke,  "Cat.,"  p.  267, 
no.  1336,  in  part  (1871) ;  Hartmn.,  "Mitt.  Miinch.  Ent.  Ver.,"  iii.,  p.  196,  no. 
1336,  in  part  (1879);  Peyer.,  "Lep.  Als.,"  ii.,  p.  83  (1882);  Sorh.,  "Die 
Kleinschmett.  Brand.,"  p.  141,  in  part  (1886) ;  lieutti,  "  Lep.  Bad.,"  2nd  ed.,  p. 
305  (1898).     LapUHcelld,  Reutti,  "  Lep.  Bad.,"  Ist  ed.,  p.  177  (1853)  teste  Spiiler. 

*  In  the  synonymy  here  given,  it  is  assumed  that  all  Solenobiae  formaa  par- 
thenogenetica) are  Uchenella  ;  whether,  however,  lichenella  be  one  or  more  species 
time  will  show.  When  the  monographer  of  lichenella  appears,  he  will  find  the  full 
synonymy  useful,  whilst  for  ordinary  work  it  is  in  an  accessible  form  for  matured 
consideration  (Durrant). 

t  We  suspect  Zeller  made  an  error  of  reference  here.     His  bibliographical 
reference  to  De  Geer  certainly  refers  to  this  species,  vitie  our  remarks  re  piiieti. 
1  Reaum.,  xv.,  7-8         =   S.     triquetrelUi    teste    Werneburg,     "  Btr.\ 

Schmett.,"   i.,   127,  no.  185  (1864).. 
De  Geer,  xi.,  1-8  =  S.    triquetrella    teste    Werneburg,     "  Btr. 

Schmett."  i.,   188,   no.  97   (1864)  ..i^,-  r      „ 
Geoffr.,  no.  64  =  S,    tmquetrella    teste     Werneburg,     "  Btr.  f  ~  *"''^"" 

Schmett.,"  i.,  816,   no.  54    (1864)  ..      asa-oove 
Linn^,  lichenella,  1461  =  H.  Sch.  teste  Werneburg,  "  Btr.  Schmett.,"  •  h 

i.,  288-9  (1864) /     mmenX. 
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Original  description. — Phalaena  Tinea  licheruUa  femina  aptera 
laevi  nigra.  Habitat  in  Lichene  candelario  super  muros  templi  Waxa- 
lensis.  Larva  habitat  intra  folliculum.  Descr  :  Femina  magnitadine 
vix  Gimicis,  nigra,  tota  glabra.  Mas  repertus  non  fuit,  nee  e  larvis, 
cum  feminis,  produit  (Linne,  Fauna  Sn^cica,  p.  870,  no.  1451). 
Femina  aptera  laevis  nigra.  Habitat  in  Licliene  candelario  super  muros 
et  rupes  intra  cucuUum ;  plures  larvas  exclusit,  nuUas  alatas  phalaenas 
obtinuit.  T.  Bergman  {Sya.  Nat.y  xiith  ed.,  p.  899,  no.  452).  [De 
ViUers  adds  {Ent.  Ldnn.f  ii.,  p.  494) :  In  Gallia  circa  Lugdunum  non 
rara.] 

Historical  notes  on  Solenobia  lichenella. — The  liclienella  of 
Linn^  has  been  practically  obsolete  since  1802,  but  it  is  the  name  to 
which,  for  many  years,  almost  all  authors  have  referred  any  Solenobia 
of  which  the  male  has  been  unknown,  and  the  female  has  produced 
parthenogenetic  progeny.  Reaumur's  **  Teigne  dont  le  fourreau  est  ^ 
trois  pans  presque  plats  "  {Mem,,  iii.,  p.  185,  pi.  xv.,  figs.  7-8)  has 
been  referred  here,  as  also  Geoffroy's  **  Tinaea  lapidum,  involucro 
triangular!"  {Hist,  dcs  Im,,  ii.,  pp.  204-5),  which  he  afterwards  named 
lY^iea  lapidosa.  There  is  nothing  to  bo  said  against  Reaumur's  insect 
being  so  referred,  but  Geoffroy's  own  references  to  Reaumur  show  that 
he  mixed  up  the  latter  author's  account  of  two  or  three  distinct 
species,  and  it  is  doubtful  whether  any  part  of  Geoffroy's  description, 
other  than  the  larval  case,  refers  even  to  a  Solefutbia.  Guen6e*8 
petrella  was  based  on  the  descriptions  of  Reaumur  and  Geoflfroy,  the 
insect  being  unknown  to  the  author.  With  De  Geer's  lichemila  {Mem, 
Hist,  Ins.f  ii.,  pp.  SSO-G)  =  tn{jono-tubnlosa,  Retz,  =  lichefiella,  Zell., 
Ids,  1839,  p.  302,  commences  the  real  attachment  of  lichenella  to  a 
parthenogenetic  species.  Whether  the  descriptions  of  Reaumur  and 
Linne  really  refer  to  De  Geer's  lichenella  is  doubtful,  equally  so,  of 
course,  whether  they  refer  to  the  lichenella  of  Speyer  {Htett,  Knt.  Zeit., 
1847,  p.  18)  and  of  von  Siebold  {Ibid.,  1851,  p.  343),  although  there  can 
be  little  doubt  that  the  licJiendla  of  De  Geer,  Speyer,  and  von  Siebold 
are  identical.  Wocke,  in  the  Cat,  Knr,  IjCp.,  p.  269,  refers  the 
liclienella  of  Zeller  {Linn.  Knt.,  vii.,  p.  353)  to  the  idm'ti  of  Zeller 
{Ibid,,  p.  340),  which  may  or  may  not  be  correct,  but  there  is  no 
evidence  to  show  that  Zeller's  liclienella  of  the  Linnaea  IJntonwlogica 
(p.  353)  is  the  **  forma  ?  parthenogenetica "  as  Wocke  infers,  for 
Zeller  expressly  states  in  his  account  of  the  insect  that  "  though  the 
females  laid  eggs  without  pairing,  the  eggs  entirely  failed  to  hatch." 
It  is,  therefore,  doubtful  whether  Zeller's  lichenella  {Linn,  Knt,,  vii., 
p.  863)  is  the  liclienella  of  8peyer  and  von  Siebold,  and  Zeller  cer- 
tainly offered  no  evidence  that  his  insect  was  a  parthenogenetic  form 
of  S.  pineti,  [We  have  already  shown  {ante,  pp.  158-160)  that  Hofmann's 
suspicions  in  this  direction  are  far  from  conclusive.]  On  the  other 
hand,  the  lichenella  of  Zeller,  IsU,  1839,  p.  302  (excluding  the  ^ 
from  Berlin),  probably  does  refer  to  the  liclienella  of  Speyer  and 
von  Siebold,  whilst  there  is  little  doubt  that  Snellen  van  Vollenhoven's 
triquetrella  is  to  be  referred  here.  The  facts  relating  to  lichenella  have 
been  much  obscured  by  different  observers,  and  the  evidence  as  to  its 
specific  value  (as  one  or  more  species)  is  most  unsatisfactory.  Of 
recent  authors,  Wallengren  considers  {Bih.  Scensk,  Vet,  Ak,  Handl., 
iii.,  (5),  p.  82,  no.  4)  that  the  lichoiella  of  Zeller  is  the  lichenella  of 
Linne,  and  the  eivdenee  of   a  Scandinavian  author  on  the  native 


Linnean  species  cannot  be  overlooked  although  no  facts  are  discussed. 
Whether,  however,  the  licJienella  of  Linn^  be  identical  with  the 
parthenogenetic  insect  of  Speyer,  von  Siebold,  Hofmann,  Hamm,  and 
others,  or  no,  we  wish  it  to  be  understood  that,  in  our  description  of 
the  insect,  we  are  dealing  as  far  as  possible  only  with  the  partheno- 
genetic form.  Structurally  we  find  no  difference  between  the  British 
examples  of  this  and  the  descriptions  available  of  2  S.  inconspicueUa 
{yidcy  EnU  Rec,  xi.,pp.  173-5),  but  it  is  necessary  to  separate  an  insect 
with  such  distinct  physiological  peculiarities,  and  we  maintain  it  under 
this  old  name  because  we  believe  it  to  agree  with  the  parthenogenetic 
insect  referred  thereto  by  various  continental  authorities. 

Iaiago. — The  female  only  is  known.  It  has  six  well-developed  legs, 
each  with  two  terminal  hooks,  glassy  aud  transparent,  with  dark 
shading  at  the  joints.  The  head  ventral ;  the  antennse  long,  glassy- 
looking,  slender,  with  thickened  base  and  apex,  carried  back  at  sides 
of  body.  Forewings  moderately  developad ;  prothorax  narrow,  ventral ; 
mesothorax  well  developed  frontal,  with  shiny,  blackish-grey  chitinous 
plates ;  the  metathorax  with  a  plate  and  very  similar  to  the  1st  abdominal 
segment ;  the  latter  slightly  depressed,  forming  a  sort  of  waist ;  the 
2nd,  8rd,  4th,  5th,  and  6th  gradually  increase  in  bulk,  the  7th  much 
narrower.  One  might,  perhaps,  homologise  the  black  ovipositor,  with 
its  telescopic  joints,  as  two  segments,  with  another  for  the  base. 
Beneath  the  7th  abdominal  there  is  a  very  striking  ventral  cavity, 
more  than  filled  with  a  protruding  tuft  of  white  silky  hair.  Each  of 
the  forewings  forms  a  ccnspicuous,  transparent,  scaleless  saccule,  in 
the  normal  position ;  the  hindwings  are  represented  by  similar  but 
smaller  saccules.  The  body  is  pale  yellowish  in  colour,  dorsally,  how- 
ever, each  abdominal  segment  carries  a  broad,  grey-brown,  transverse 
band,  so  that  the  back  appears  to  be  alternately  striped  (transversely) 
with  brown  and  yellow ;  laterally,  the  continuation  of  the  dark,  trans- 
verse dorsal  bands  is  represented  by  many  fine,  short,  grey-brown 
hairs ;  ventrally,  these  dark  bands  become  conspicuous  again.  The 
eyes  consist  of  large  dark  circular  plates,  with  many  conspicuous, 
well-developed  facets.  (Description  made  April  13th,  1899,  from 
living  female  directly  on  emergence,  from  a  case  obtained  near 
Wellington  College  by  Hamm.)  Walsingham  notes  that  the  dead 
females  from  Hamm*s  cases  are  blacker  than  those  of  8.  pineti, 
although  otherwise  they  are  very  similar.  Undoubtedly,  this  dark 
colour  has  been  assumed  in  drying,  as  the  living  female  is  not  at  all 
specially  dark.  Bacot  also  notes  the  females  (from  Wellington  College) 
as  having  long  antennae  (?  15-18  joints),  with  a  tendency  to  become 
thickened  towards  the  tip  (last  three  joints)  ;  the  thoracic  and  1st 
abdominal  segments,  corneous  and  shiny  ;  the  skin  of  the  abdomen 
shiny,  almost  bare  dorsally,  but  with  a  few  scale-like  hairs  (or  hair-* 
like  scales)  on  the  lateral  area ;  the  abdomen  curved  ventrally  ;  the 
legs  well-developed  and  fairly  long  ;  the  abdominal  segments  black  in 
part  dorsally,  but  have  a  grey  appearance  along  the  sides  where  the 
scales  are  thickest ;  the  wings  small,  movable,  appear  like  semi-trans- 
parent bags  of  skin,  and  stand  out  almost  horizontally  from  the  body  ; 
the  ovipositor  large,  strong,  and  black  in  colour,  can  be  protruded  to  a 
considerable  distance.  De  Geer  describes  the  females  as  very  small, 
without  wings,  looking  rather  like  hexapod  worms  than  Phalcnes  ;  the 
colour  dull  slaty ;  the  body  large,  stout,  and  divided  into  segments ; 
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the  head  rounded,  with  two  large  black  eyes  and  two  slender  antennas, 
the  latter  at  least  half  the  length  of  the  body  and  terminated  by  an 
elongated  thickening.  The  legs  are  also  long,  yellowish,  of  ordinary 
shape,  and  terminated  by  two  rather  large  hooks ;  the  abdomen  is 
composed  of  six  segments  without  counting  the  ovipositor  (which  forms 
a  sort  of  tail  behind),  composed  of  three  segments,  capable  of  being 
drawn  one  within  the  other  like  the  joints  of  a  telescope ;  the  dorsum 
is  smooth  and  glassy,  but  laterally  and  ventrally  are  a  large  number  of 
scale-like  hairs,  as  in  ordinary  Phalenes  ;  the  6th  abdominal  segment 
with  a  fringe  of  long  hairs  encircling  it.  These  females  are  sluggish. 
From  a  large  number  of  cases  collected  each  year  only  females  have 
been  bred  (unless  the  males  are  wingless),  and  from  the  eggs  laid 
numberless  larvsB  have  hatched. 

Parthenogenesis  in  S.  ughenella. — We  have  already  noted  that 
De  Geer  and  others  have  recorded  the  occurrence  of  partheno- 
genesis in  this  insect,  and  we  have  further  shown  (ayite,  pp.  157- 
158)  that  authors  have  attempted  to  attach  the  insect  to  various 
species — triquetrella,  pineti^  &c.  One  or  two  other  references,  perhaps, 
call  for  notice.  In  1847  Speyer  published  (Stett,  Ent.  Zeitung,  1847, 
pp.  18-21)  a  paper  on  **  The  natural  history  of  Talaeporia  lichenella^ 
Zell."  He  notes  that  the  mode  of  propagation  of  the  species  had  long 
been  a  matter  of  controversy,  and  refers  to  the  observations  of  Mann 
and  Hering  on  the  mode  of  copulation  of  Psyche  plumi/era  and  P.  stetti- 
nenais,  and  to  an  earlier  one  in  the  Isis  on  that  of  P.  witscella.  He  then 
states  that  having  established  by  accurate  observation  the  propagation 
of  T.  liclienella,  L.  and  P.  triqxietrella,  Tr.  (?  =clai.hrella,  F.  v.  R.) 
parthenogenetically  (/m,  1846,  p.  29),  he  had,  four  years  previous  to 
the  publication  of  the  paper,  collected  a  further  supply  of  cases  in 
early  April,  which  the  larvae  had  already  spun  up  for  pupation  on  a 
garden  fence,  and,  having  isolated  them,  found  that  they  produced 
only  females,  which,  after  sitting  a  short  time,  began  to  oviposit  with- 
out copulation,  and  that  after  about  four  weeks  larvae  hatched  from  the 
unfertilised  eggs.  As  it  was  possible  (though  very  improbable)  that 
the  females  had  already  been  fertilised,  he  made  further  observations, 
and,  in  March,  1846,  he  again  collected  a  number  of  liclienella  cases, 
some  still  containing  larvae,  some  pupae.  The  imagines,  again  only 
$  s,  emerged  in  the  second  half  of  April.  Four  specimens,  whose 
emergence  and  egg-laying  were  especially  noticed,  were  selected  for 
separate  observation.  The  larvae  came  out  at  the  beginning  of  June, 
and,  to  judge  from  their  number,  nearly  all  the  eggs  must  have  de- 
veloped. They  were  not  hard  to  breed.  Some  bits  of  lichen-covered  wood 
from  old  fences  and  bark  of  trees,  sprinkled  daily  with  water,  but  never 
renewed,  sufficed  at  first  for  feeding  them.  Later  they  were  given  dead 
moths,  which  they  devoured  with  great  relish.  They  ate  all  parts  which 
were  not  too  hard,  and  of  a  Gastropacha  poptdifolia  they  left  nothing  but 
the  heap  of  eggs.  They  needed  but  httle  light  and  air,  grew  slowly,  and 
did  not  reach  full  size  till  autumn.  They  left  off  feeding  in  October, 
remained  without  moving  till  March,  then  got  restless  and  spun  up. 
About  15-20  grew  very  slowly,  so  that,  in  autumn,  they  were  scarcely 
half  the  size  of  the  rest,  indeed,  one  couple  had  reached  but  little 
over  a  line  in  length.  Some  of  these  backward  ones  died  during  the 
winter,  the  rest  re-commenced  feeding  in  March.  He  took  good  care  of 
them,  but  they  gradually  died  off  in  the  summer,  without  having  grown 
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much.  In  spite  of  losing  many  larrsD  by  various  casualties,  about  100 
reached  maturity,  and  these  again  produced,  at  the  end  of  April,  only 
?  s,  only  six  failing  to  emerge.  The  ?  s  laid  as  usual,  and  a  month 
later  larvte  appeared.  The  completion  of  the  life  cycle  without  presence 
of  the  <J  was  thus  demonstrated  beyond  possibility  of  error,  &c.  Speyer 
later  noted  that  he  had  never  bred  the  male,  nor  did  he  know  it.  Von 
Siebold  notes  {Stett,  Ent.  ZeiL,  xii.,  p.  848)  S.  lidienella  as  common 
at  Freiburg,  in  Breisgau,  and  describes  it  as  ''a  wingless  and  sexless 
nurse,  with  an  ovipositor,  and  laying  eggs  Kine  coitu  which  produce 
larvflB."  He  further  supposes  it  may  be  the  **  nurse  "  of  a  species  of 
Taleporia  liable  to  alternation  of  generations,  and  adds  that  it  is  not 
established  that  S.  triqnetrella  (of  which  both  sexes  are  known)  is  co- 
specific  with  S,  lichenella,  whilst  the  cases  are  very  different,  that 
lichenclla  is  found  on  old  fences,  about  houses,  in  gardens,  and  tnqiie- 
trella  (probably  feeding  on  grass)  crawling  up  trunks  and  rocks  in  the 
woods  to  pupate.  The  cases  of  lichenella  he  describes  as  smaller  and 
darker  than  those  of  triquetrellay  and  considers  there  is  a  probability 
that  the  sexuated  and  Eexless  individuals  of  a  species  may  differ  in 
form,  and  that  the  parthenogenetic  form  may  belong  to  more  than  one 
species.  There  can  be  but  little  question  that  the  S.  tnquetrella  (exc.  ^  ) 
of  Snellen  van  Vollenhoven  [Scpp's  Ned,  Ins.,  ser.  2,  iii.,  p.  283,  pi.  42, 
figs.  1-10)  is  to  be  referred  here.  His  description,  as  well  as  his  note 
that  the  unfertilised  females  laid  eggs  that  produced  larvae,  and  that 
only  this  form  (without  males)  was  known  to  the  Dutch  entomologists, 
point  to  this  conclusion.  Steudel  and  Hofmann  say  that  the  partheno- 
genetic form  {lichenella f  Z.)  occurs  in  Wiirtemberg,  on  isolated  plants, 
and  on  walls,  and  produces  only  females ;  their  cases  are  usually  covered 
with  yellow  particles  of  lichen,  and,  therefore,  look  somewhat  different. 
Wocke  says  that  in  many  places  in  Silesia  only  the  parthenogenetic 
form  of  the  female  is  found.  Peyerimhoff  gives  licheneUa  as  common 
on  fences,  tree-trunks,  and  walls,  in  Alsace.  He  follows  Wocke  in 
calling  it  the  parthenogenetic  form  of  S,  jnneti,  and  adds  that  it  is 
much  more  common  than  the  ordinary  male-producing  form  of  the 
latter. 

EoG-LATiNG. — Hamm  and  Bacot  both  observe  that  the  females  (from 
the  Wellington  College  locality)  commenced  to  lay  eggs  almost  as  soon 
as  they  emerged,  not  really  waiting  for  copulation.  Both,  too,  observe 
that  though  no  males  were  obtained,  and  that  although  the  females 
were  unfertilised,  the  eggs  duly  hatched.  The  eggs  are  laid  inside  the 
larval  case,  from  which  the  empty  pupa-skin  protrudes,  the  ovipositor 
being  inserted  between  the  latter  and  the  edge  of  the  case,  whilst 
mixed  wdth  them  are  hairs  or  wool  from  the  anal  tuft.  The  female 
retains  much  of  her  bulk  till  the  eggs  are  all  laid,  expanding  herself 
with  air  to  replace  the  space  previously  occupied  by  the  now  deposited 
eggs.  TLi  >  is  probably  necessary  to  obtain  proper  fulcra  for  muscular 
action.  [Zeller  notes  that  a  large  number  of  eggs  that  were  laid  by 
an  unfertilised  $  in  his  possession,  and  referred  by  him  to  lichenella , 
failed  to  hatch,  but  formed  empty  white  bladders  of  skin  (looking 
brownish-yellow  against  the  light),  placed  irregularly,  and  apparently 
contained  nothing  but  air.] 

Ovum. — About  -Smm.  in  length  and  *4mm.  in  width,  oval  in  out- 
line, slightly  depressed  on  upper  surfrce  ;  apparently  a  faint  trace  of 
longitudinal  striie  ;  slightly  shiny,  pearly-white  in  colour  with  a  faint 
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tint  of  cream-colour  when  the  eggs  are  in  mass.  [Described  April  18th, 
1899,  under  a  two-thirds  lens,  ?  from  Wellington  College.]  Bacot 
describes  the  eggs  as  slightly  over  '5mm.  in  length  and  about  *4mm. 
in  width ;  oval  in  outline  but  with  sUght  irregularities  of  contour  ;  pale 
greenish- white  in  tint ;  surface  rather  dull  (and  not  reflecting  light  to 
any  extent),  smooth,  but  with  traces  of  a  faint  reticulation  just  discern- 
ible, the  cells  thus  formed  are  very  large  compared  with  size  of  egg 
(April  30th,  1899,  ?  from  Wellington  College).  This  observer  also 
notes  that  the  **  ova  are  firm  and  hard,  very  different  from  those  of 
Whittleia  reticella,**  Snellen  van  VoUenhoven  notes  them  as  "  pearl- 
coloured,"  and  lying  loose  in  the  case.  De  Geer  describes  the  eggs  as 
oval,  yellow,  very  large  in  proportion  to  the  size  of  the  insect,  so  much 
80  that  they  are  readily  discernible  without  the  aid  of  a  lens. 

Casb. — When  only  one  day  old,  the  case  is  pointed  at  anal  end  and 
widely  open  in  front,  very  short,  and  the  silk  covered  with  minute 
fragments  of  paper  from  the  box  in  which  the  l&rrvm  are  CDufined 
(Bacot).  The  full-grown  cases  vary  much  in  shape,  some  more 
oval,  others  more  trigonal  in  section.  They  average  5mm. -6mm. 
in  length,  and  about  l*5mm.  in  width ;  trigonal  in  cross-section  although 
some  are  much  more  cylindrical  in  appearance  than  others  ;  one  face 
is  usually  wider  than  the  others  and  on  this  they  appear  to  rest  (whilst 
at  the  end  of  one  of  the  cases,  in  situ,  one  sees  what  appear  to  be  the 
delicate  larval  exuviae,  probably  cast  just  before  spinning  down  the 
case  to  the  trunk  for  pupation).  The  flat  side  of  the  case  forms  the 
inferior  face  when  the  larva  is  moving,  and  is  dragged  along  the 
surface  on  which  it  is  walking.  The  case  itself  is  formed  of  mode- 
rately tough  silk,  is  entirely  covered  with  minute  particles  of  rock- 
dust,  but  is  not  hard  and  solid  as  is  the  case  of  T.  tubulosa  {pneudobomby' 
edla) ;  the  silk  inside  is  quite  white  and  when  spun  down  for  pupation 
the  free  end  of  the  case  (from  which  the  imago  will  emerge)  is  seen  to 
be  formed  of  three  flaps  (agreeing  with  the  three  sides)  neatly  spun 
together  with  white  silk  to  prevent  ingress  from  the  outside.  Most  of 
the  cases  are  quite  black  in  colour,  as  also  is  the  old  tarred  fence  on 
which  they  are  found,  although  others  are  paler  and  have  white  patches 
of  considerable  size  on  the  surface,  probably  due  to  the  exceptional 
colour  of  the  lichen  used.  These  come  from  an  old  railway  fence, 
green  with  lichens.  [Described  April  13th,  1899,  from  cases  collected 
by  Mr.  Hamm,  near  Wellington  College.]  Bacot  notes  that  "  the  case 
with  the  living  larva  in  it  is  widest  in  middle,  narrowed  slightly  to- 
wards either  end,  with  a  curved  dorsal,  and  flat  ventral,  area,  and 
slight  lateral  ridges.  A  more  or  less  circular,  slightly  lipped,  opening 
is  at  that  end  of  the  case  from  which  the  larva  protrudes  its  head ; 
the  opening  has  a  ventral  aspect,  with  a  slight  tendency  to  a  con- 
striction or  neck  just  before  the  aperture  (this  opening  can  be  closed 
at  will,  the  sides  being  drawn  together  so  as  to  leave  only  a  narrow 
slit-like  aperture).  The  case  is  formed  of  soft,  whitish  silk,  with  frag- 
ments of  dull  or  brighter  grey-green  lichen,  the  tints  mottled  in  different 
proportions  in  different  cases.  Some  of  the  fragments  attached  sug- 
gest that  the  lars^a  uses  grass  as  well  as  lichen,  and  one  case  has  a  few 
grains  of  sand.'*  Hofmann  says  that  the  cases  are  almost  three  lines 
in  length,  narrower  than  those  of  ^\  pinctij  more  slender  anteriorly ;  the 
three  angles,  especially  the  dorsal,  sharply  defined,  the  covering  com- 
posed chiefly  of  minute  particles  of  earth  and  sand.    De  Geer  states 
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that  the  cases  are  about  four  lines  in  length  and  one  line  in  width  ; 
their  form  such  as  M.  Reaumur  has  described  with  "three  almost  flat 
sides,  the  ventral  one  the  widest,  the  two  others  equal ;  the  ridge,  which 
the  latter  form,  runs  the  whole  length  of  the  dorsum,  and  is  rounded, 
the  two  lateral  ridges  are  also  rounded."  De  Geer  adds  that  those  of 
his  examples  "  had  more  acute  ridges.  The  case  is  the  widest  at  the 
middle  and  is  narrow  towards  the  two  ends,  at  each  of  which  there  is 
an  opening,  the  posterior  one  narrow  and  from  this  the  larva  ejects 
its  excrement,  the  anterior  one  large,  somewhat  rounded,  and  it  is  from 
this  the  insect  protrudes  its  head  and  anterior  feet ;  the  direction  of  this 
opening  is  oblique  to  the  axis  of  the  case,"  or  "the  contour  of  the 
opening  is  such  that  it  is  applied  to  the  stone,  the  case  being  slightly 
inclined  to  the  surface."  The  transverse  section  of  the  case  is  triangular. 
It  is  composed  of  silk,  covered  externally  with  minute  pieces  of  stone, 
whilst  De  Geer  states  that  they  add  other  materials,  "pieces  of  lichen, 
plants,  wings  and  legs  of  dead  insects  that  they  meet  by  chance." 
Zeller  says  that  "  the  case  is  nearest  to  that  of  S.  triquetrella,  some- 
what shorter,  with  three  sharper  keels,  also  somewhat  browner  and 
more  covered  on  the  anterior  (head)  third,  with  coarser  particles  and 
insect  dSbm.  Among  more  than  twenty  cases  collected  in  an  old  hedge 
were  six  that  had  the  greatest  likeness  to  those  of  S,  pineti^  except 
that  they  were  not  quite  so  blackish,  since  the  larvas  had  used  pine- 
lichens,  for  the  covering  of  their  cases.  The  moths,  which  emerged 
in  the  beginning  of  May,  from  both  sorts  of  cases,  showed  no  diffe- 
rences and  had  a  snow-white  anal  tuft.  They  began  at  once  to  push 
their  ovipositor  into  the  open  end  of  the  larval  case,  inserting  it  by  the 
anal  end  of  the  empty  pupa-case  which  protruded  some  distance."  He 
adds  that  B6aumur*s  case  cannot  with  certainty  be  referred  here, 
because  he  states  that  the  lateral  keels  are  rounded. 

Habits  of  Larva. — -As  soon  as  they  are  hatched  the  larvaB  set 
about  making  their  cases,  detaching  grains  of  sand  and  stone,  and 
little  fragments  of  lichen  from  the  old  cases  of  their  parents,  and  so 
build  small  cylindrical  cases,  but  clumsy  and  irregular  and  without 
definite  figure.  The  larvsB  walk  with  the  head  and  anterior  part  of  the 
body  out  of  the  opening  of  the  case  (De  Geer).  They  feed  up  slowly  but 
continuously  until  the  autumn,  when  they  appear  to  be  almost  or  quite 
full-fed,  but  very  little  is  known  of  the  larval  habits  until  they  appear 
in  some  abundance  on  the  rocks,  walls,  <&c.,  in  their  special  habitats  in 
early  spring.  That  they  are  very  secretive  when  feeding  is  evident,  and 
De  Geer  has  noticed  that  larvae  that  fed  up  on  the  lichens  growing  on 
a  wall  ma.de  of  granite  blocks  leading  to  his  house,  left  the  wall  in 
autumn  and  spring  and  climbed  the  walls  of  his  house  for  the  purposes 
of  hybernation  and  pupation. 

Labva. — The  neidy-hatcJied  larya,  is  I'SOmm.  in  length  and  *4(hnm. 
in  its  widest  part.  The  head,  thorax  and  legs  are  brown,  the  abdomen 
white.  The  head  and  thorax  are  large  compared  with  the  abdomen, 
and  comprise  almost  one-half  the  length  of  the  larva,  and  as  regards 
bulk  form  at  least  one-half.  A  distinct  constriction  occurs  dorsally 
between  the  thorax  and  abdomen.  The  legs  are  very  strong  and  power- 
ful-looking. The  prolegs  are  small,  and  the  anal  prolegs  have  a  more 
complete  circle  of  hooks  than  have  those  of  the  adult  larva  or  the  Macro- 
Psychids.  The  prothorax  is  about  equal  to  three  abdominal  segments 
from  front  to  back,  the  mesothorax  about  equal  to  two,  whilst  the 
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metathorax  is  of  about  the  same  measurement  as  one  of  the  abdominal 
segments.  The  head  is  large,  rounded  and  partly  retractile,  dark 
brown  in  colour,  corneous  in  appearance,  with  some  very  long  scattered 
hairs ;  similar  hairs  are  also  present  on  the  thoracic  segments.  The 
prothorax  is  lighter  in  colour,  but  covered  with  a  corneous  plate,  the 
mesothorax  paler,  also  covered  with  corneous  plates,  the  metathorax 
appears  to  be  covered  with  two  dorsal  plates  and  a  separate  lateral 
plate  on  either  side.  The  abdominal  incisions  are  distinct,  whilst 
there  is  a  fairly  well-marked  longitudinal  lateral  ridge.  The  hairs  are 
proportionately  larger  than  in  the  adult  larva,  but  not  so  long  as  in  the 
1st  instar  of  the  Macro-Psychid  larvae.  The  ventral  surface  of  the 
abdomen  is  rather  flat,  the  prolegs  (on  abdominal  segments  3-6  and 
10)  short.  The  dorsal  tubercular  hairs  consist  of  a  rather  short  one  on 
the  anterior  trapezoidals  (i),  and  a  larger  one  on  the  posterior  trapezoidals 
(ii),  i  is  nearer  the  median  line  than  ii;  iii  bears  a  very  long  supraspira- 
cular  hair  nearly  half  the  diameter  of  the  larva  in  length ;  iv  and  v  are  as 
in  all  other  Psychids  (v  small  and  iv  larger),  v  is  also  rather  lower  than 
iv,  although  they  are  somewhat  close  together  ;  vi  and  vii  are  single, 
somewhat  close  together,  the  latter  at  base  of  proleg.  The  nervous 
system  is  very  well  developed  and  obvious.  [Bacot,  May  24th,  1899, 
described  from  newly-hatched  larva  from  eggs  laid  by  parthenogenetic  ? 
from  Wellington  College.]  DeGeer  states  that  the  newly-hatched  larvae, 
although  very  small,  are  really  **  large  compared  with  the  size  of  the  ? 
imago.  They  are  yellowish- white,  with  large  brown  head,  and  the 
three  thoracic  segments  coloured  like  the  head,  are  large  and  covered 
with  a  corneous  shield.  The  abdominal  segments  membranous.  The 
true  legs  very  large  (and  enable  the  larva  to  walk  very  rapidly),  the 
prolegs  of  little  service.  The  head  and  body  are  sprinkled  with 
many  long  hairs."  The  full-fed  larva  has  the  head  small,  partly 
retractile,  with  black  and  polished  surface,  and  rather  long  but  slender 
scattered  hairs.  The  prothorax  and  mesothorax  chitinous,  glassy  in 
appearance,  dark  brown  in  colour  (lighter  than  head) ;  metathorax 
brown,  with  chitinous  plates,  but  less  armoured  than  the  pro-  and 
mesothorax.  The  prothorax  is  wide  and  chitinous,  the  mesothorax 
rather  less  completely  so,  a  slight  gap  existing  between  the  lateral  and 
dorsal  plates.  There  is  a  slight  tendency  to  a  constriction  or  neck 
between  the  pro-  and  mesothoracic  segments.  The  abdomen  appears 
very  soft  and  bulky,  the  2nd  to  7th  segments  are  about  equal  as  regards 
width  (front  to  back),  but  the  8rd  to  6th  are  of  much  greater  diameter 
(side  to  side),  the  abdomen  tapering  rather  rapidly  to  anus,  more 
gradually  to  head.  The  anus  is  much  curved  ventrally,  the  posterior 
edge  of  the  8th  and  the  9th  abdominals  being  smoky  in  colour,  whilst 
the  10th  bears  black  chitinous  plates.  The  spiracles  are  small,  circular, 
pale  brown,  with  a  raised  rim,  the  prothoracic  placed  somewhat  pos- 
teriorly on  segment,  the  abdominal  more  centrally.  The  dorsal 
tubercles  are — ^i,  extremely  minute,  ii,  much  larger  and  almost  behind 
i,  both  bearing  a  single  hair  (not  placed  so  far  forward  as  in  Pachythelia 
t'illoaella  otLuffia  lapidella);  each  of  the  abdominal  segments  appears  to 
be  subdivided  into  two  subsegments,  of  which  tubercle  i  is  on  the 
anterior  and  ii  on  the  posterior.  A  long  supraspiracular  hair  arises  from 
iii  (which  is  close  down  to  the  spiracle),  and  there  are  two  subspiracular 
hairs,  one  each  on  tubercles  iv  and  v.  The  prolegs  appear  similar  to  those 
of    the  larvaB  of   Pachythelia   villosella,   Fumea,  EpichnopUryXj   &c. 
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[Bacot,  described  March  26th,  1899,  from  larva)  sent  by  Hamm,  and 
collected  near  Wellington  College.]  De  Geer  states  that  the  adult 
larva  has  very  short  prolegs,  but  the  true  legs  are  very  long  and 
yellow-brown  in  colour.  The  head  and  prothorax  also  yellowish- brown-^' 
and  shiny,  and  the  mesothorax  is  of  a  darker  brown,  equally 
shiny ;  these  two  segments  are  covered  dorsally  with  a  common 
shield ;  the  remainder  of  the  body  is  membranous,  dirty  grey  mixed 
with  brown,  with  some  slightly  raised  oval  plates,  the  skin  is  smooth, 
whilst  one  only  observes  hairs  on  the  head,  pro-,  and  mesothorax.  The 
abdomen  is  larger  than  usual  posteriorly.  The  larva  walks  with  diffi- 
culty when  out  of  the  case,  the  venter  is  dragged  because  the  shortness 
of  the  prolegs  is  not  suitable  for  walking,  but  only  for  clinging  to  the 
silk  with  which  the  case  is  lined. 

Pupa. — The  (living)  pupa  is  about  3mm.  in  length,  1mm.  in  width, 
of  a  black- brown  colour  dorsally,  and  a  much  paler  yellow  or  greenish- 
brown  tint  ventrally,  the  8th,  9th,  and  10th  abdominals  also  of  a  paler 
brown  colour,  and  apparently  united  somewhat  closely.  The  seg- 
ments appear  to  bear  the  same  number  of  setae  (and  in  the  same 
relative  positions)  as  in  the  larva.  The  chitinous  dorsum  shiny,  finely 
shagreened,  striated  transversely ;  the  frontal  area  rounded,  the  pro- 
thorax  very  small ;  the  mesothorax  well-developed,  the  forewings 
extending  to  the  middle  of  the  venter  across  the  Srd  thoracic  segment,  the 
1st,  and  greater  part  of  the  2nd,  abdominals ;  the  metathorax  small,  the 
hind  wings  just  covering  the  spiracle  of  the  1st  abdominal;  the  abdominal 
segments  1-6  almost  equal  in  width  and  bulk,  7-10  rapidly  narrowing 
to  the  rounded  anus ;  the  tubercles  almost  as  in  larva — i  on  the 
posterior  margin  of  the  transverse  patch  of  spines  on  anterior  margin 
of  segment,  and  distinctly  nearer  the  median  line  than  ii,  iii  large,  iv 
larger  than  v  and  a  little  higher  and  posterior  to  it,  vi  single,  vii  ap- 
parently with  three  hairs,  viii  ventral  to  proleg  scar.  The  two  dorso-anal 
spikes  are  distinct.  The  incision  between  2-3  movable  dorsally  (soldered 
ventrally),  those  between  3-4,  4-5,  6-6,  6-7  movable.  When  on  the  point 
of  emergence  the  dark  bands  of  the  imago  show  distinctly  through  the 
pupal  cuticle,  which,  when  empty,  is  somewhat  uniform  in  its  tint  and 
general  delicate  texture,  the  darker  areas  being  in  reality  due  to  the 
contained  female.  Dorsally. — The  prothorax  and  anterior  part  of  meso- 
thorax, frontal,  the  forewings  with  a  strongly  defined  costa  and  inner 
margin,  the  metathorax  distinctly  continued  backwards  to  join  base  of 
hind  wings.  The  metathorax  and  abdominal  segments  1-6  are  very 
characteristically  formed  as  distinct  hoops,  depressed  centrally,  and 
raised  at  the  segmental  incisions,  the  anterior  rims  of  segments  3-8 
being  roughened  and  provided  with  a  patch  of  minute  spines,  about 
five  deep  centrally.  There  are  recurved  hairs  on  abdominal  segments 
8-10,  six  on  either  side  of  8  and  9,  and  four  on  either  side  of  10.  The 
cremastral  area  smooth,  but  bears  two  well-marked  dorso-anal  spikes, 
one  on  either  side  of  the  terminal  dorsal  edge.  Laterally, — The 
spiracles  are  small,  have  a  faintly  raised  rim  surrounded  by  a  slight 
depression,  placed  rather  high  up  on  the  side  of  the  segments. 
Ventrally, — The  dorsal  head-piece  comparatively  small ;  two  bristles  at 
base  of  labrum  on  either  side,  very  long,  and  deflexed  almost  to  the  point 

*  One  suspects  that  De  Geer  was  describing  a  larva  that  had  just  moulted. 
He  describes  the  young  larva  as  having  a  **  brown  "  head,  and  the  head,  in  the 
larvte  of  this  genus,  tends  to  get  darker  at  every  moult. 

L  2 


180  BBmSH  LEPmOPTEBA. 

of  the  labrum,  two  (sometimes  one  or  none)  other  bristles*  above  these ; 
the  eyes  prominent,  the  antennae  apparently  almost  free,  running  along 
costa  of  forewings  to  end  of  second  pair  of  legs  {i,e,,  almost  to  apex  of 
wings)  ;  the  third  pair  of  legs  (free  at  tips)  project  just  beyond  wings ; 
the  legs  with  conspicuous  little  terminal  knobs  (?  claws)  ;  weU-marked 
scars  in  position  of  larval  prolegs ;  a  deeply-marked  median  furrow 
extending  to  the  anus,  just  in  front  of  which  are  the  external  sexual 
marks,  which  seem  to  consist  only  of  a  slight  terminal  deepening  of 
the  furrow.  [Described  April  14th,  1899,  from  a  pupa  obtained  at 
Wellington  College,  the  imago  emerging  just  as  the  description  was 
finished.]  How  completely  the  $  pupa  is  a  mere  egg-bag  is  well 
shown  by  the  fact  that,  in  extracting  a  pupa  carefully  from  its  case,  a 
slight  pressure  on  the  suture,  between  the  head  and  anterior  border  of 
the  prothorax,  immediately  caused  the  extrusion  of  some  eight  fully- 
formed  eggs  through  the  aperture.  It  also  suggests  the  delicacy  of 
the  pupal  cuticle.  Bacot  notes  the  pupa  as  slender,  gradually  tapering 
to  anus,  which  is  rounded,  smooth,  and  without  armature  ;  pale  brown 
in  colour,  darker  on  dorsal  area ;  the  wings  distinct,  the  forewings 
reaching  to  end  of  the  2nd  abdominal  segment,  the  hindwings  visible 
above  (dorsal)  forewings ;  spiracles  small,  raised,  and  circular,  their 
lining  showing  through  the  envelope ;  the  tubercular  set®  on  iv  and 
v  (subspiracular)  small  but  distinct,  iv  larger  than  v  ;  vi  also  distinct 
below  them ;  the  seta  on  iii  larger  than  that  on  iv  ;  that  on  i  is  very 
weak,  ii  larger  and  longer  (i  slightly  inner  to  ii),  the  position  of 
tubercles  (and  setae)  as  in  larva.  (The  pupal  stage  of  this  individual 
lasted  from  April  6th-28rd,  1899.) 

Dehiscence. — The  pupal  envelope  is  thrust  out  at  least  two-thirds 
of  its  length,  and  the  head-,  leg-,  and  antenna-pieces  come  away  like  a 
shield,  but  are  still  attached  by  their  lower  ventral  portions  to  the  rest 
of  the  case  and  hang  on  as  if  hinged  (Bacot).  The  eye-covers  go  with 
the  faceparts  and  antennae  on  dehiscence,  the  first  legs  (and  trochanters) 
also  adhere  to  headpiece  (the  legs  do  not  so  adhere  in  N.  wonilifera) 
(Chapman). 

Food-plants. — Lichen  candelaris  which  grows  on  rocks  and  old  walls 
(Linn^),  lichens  growing  on  fences  and  tree-trunks,  also  dead  moths 
(Speyer),  Agaricns  (Hofmann),  lichens,  dead  flies,  &c.  (Hartmann). 

Parasites. — Campoplex  psilopteruSf  Gr.,  Hemiteles  tjastrococlmy 
Btzb.,  Microgaster  longicauda,  Wesm.,  bred  by  von  Siebold. 

Habits  and  Habitat. — We  have  already  stated  that  only  females 
of  S.  licheneUa  are  known,  that,  almost  as  soon  as  they  emerge  from 
the  pupa,  they  oviposit  in  the  larval  case,  and  that  the  unfertilised 
eggs  produced  parthenogenetic  young.  Hamm  obtains  cases  from  two 
fences  near  Wellington  College,  the  colonies  being  about  half  a  mile 
distant ;  the  first,  an  old  tarred  fence,  now  almost  lichen-covered,  on 
which  many  of  the  cases  found  are  almost  black,  whilst  the  second  is 
an  old  railway  fence  without  any  covering,  except  the  green  lichen 
that  has  grown  on  it,  the  cases  on  which  are  much  paler  and  grey- 
green  in  colour.  Almost  all  the  cases  were  found  at  the  foot  of 
fences,  but    some   on  pieces  of  dead    wood,  and  a  few  on  stones. 

*  Chapman  notes  that  certain  Herefordshire  pupie  which  have  been  referred  to 
S.  ineompicueUa  have  two  hairs  at  base  of  labrum,  on  either  side,  and  two  (or  one) 
others  above  these;  those  of  S,  licheneUa^  from  Wellington  College,  have  tne  two 
basal  ones,  rarely  one  above,  and  sometimes  lose  even  one  of  the  lower  ones. 
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Walsingham  considers  some  cases  found  by  Evans  on  rocks  in  the 
Pentlands  (near  Edinburgh)  to  be  of  the  same  species  as  those  collected 
by  Hamm  at  Wellington  College.  Barrett  notes  (Mason's  Iliatonj 
Norfolk y  app.,  p.  xxxvi)  that  at  Brandon  the  larvaB  were  abundant  on 
old  palings,  but  that  only  apterous  and  parthenogenetic  females  were 
bred  therefrom.  De  Geer  records  finding  cases  on  the  walls  of  his 
house  at  Leufsta  every  year  in  autumn,  and  again  in  spring,  but  he 
says  that  they  did  not  live  there,  and  only  came  to  undergo  their 
transformations  or  to  hybernate.  He  remarks  that  *'  leading  to  the 
house  is  a  wall  made  of  granite  blocks  covered  with  lichen.  The  larvaa 
live  on  this  wall,  are  not  rare,  and  feed  on  the  tiny  lichens  growing  on 
the  stone  ;  they  do  not  undergo  their  transformation  till  spring  (the 
commencement  of  May  being  the  usual  time  for  their  appearance). 
These  have  always  been  female,  and  the  pupa-case  is  drawn  out 
almost  entirely,  so  that  it  is  held  by  its  posterior  end  in  the  posterior 
opening  of  the  case.'*  Glitz  says  that  the  parthenogenetic  form  (of 
S,  pineti)  only  occurs  in  Hanover,  the  larvae  being  found  on  lichens 
on  old  fences,  walls,  and  tree-trunks. 

Time  of  appearance. — April  (Speyer) ;  March  and  April  in  Alsace 
(Peyerimhoft) ;  May  and  June  in  Piedmont  (Ghiliani^ ;  larvaa  in 
March,  imagines  in  April  (Glitz).  Early  April  to  early  May  from 
near  Wellington  College  (Hamm) — imagines  bred  April  12th-20th, 
1899,  from  Wellington  College  pupae  (Tutt),  April  28rd,  1899  (Bacot), 
April  2nd-25th,  1896,  April  4th-21st,  1897,  April  5th-26th,  1899, 
from  Wellington  College  (Hamm). 

Localities. — Berkb  :  Near  Wellington  College  (Hamm).  ?  Cheshire  : 
Budheath  (Edleston).  ?  Edinburgh:  Pentlands,  near  Edinburgh  (Evans  (e«f« 
Walsingham).  Suffolk  :  Brandon  (Barrett).  ?  Hubskx  :  Horsham,  Augmering, 
near  Worthing  (Fletcher). 

Distribution. — Austro-Hungary  :  Preth  (Zeller).  Denmark  :  (Bang-Haas). 
France:  Paris  dist.  (Reaumur),  ?Doubs  (Bruand),  Douai  (Fuocart).  Germant: 
Wiirtemberg,  Stuttgart,  Urach,  Friedrichshall  (Steudel),  Silesia  (Assmann),  Pome- 
rania  (Biittner),  Frankfort-on-Main,  Cassel  (Koch),  Waldeck — WUdungen  (Speyer), 
Munich  (HartmannJ,  Hanover  (Glitz),  Nassau  (Rdssler),  Alsace  (Peyerimhoff), 
Bavaria  (Heinemann),  Ratisbon  and  Erlangen  (Hofmann),  Breslau  (Wocke),  Baden 
generally — Lahr  (Reutti),  Berlin,  Freiburg-im-Breisgau  (Siebold),  [?  Potsdam, 
Friedland,  Stettin,  Hamburg  (Sorhagen)] .  Italy  :  Piedmont  (Ghiliani).  Nether- 
lands: very  common,  Gravenhage,  &c,  (Snellen).  Russia:  Baltic  provinces 
(Nolcken),  ?  Dorpat  (Petersen).  Scandinavia  :  Waxalensis  (Linn^),  Christiansand 
(Wocke),  Suecica,  Scania,  Smolandia,  Ostrogothia,  Uplandia,  western  and  northern 
Norway(Wallengren),  Leufsta  (De  Geer).  [? Switzerland:  Oberalbula,  Engadine 
(Zeller)] .     Roumania  :  Grumazesti,  Slanic  (Caradja) 

Pal^arctic  species  of  Solenobia  not  yet  authenticated  as  British. 

At  one  time  or  other  many  of  the  species  of  the  genus  Solenobia 
have  heen  recorded  as  occurring  in  the  British  Islands.  As  a  matter  of 
fact  it  is  quite  possible  that  some  are  British,  so  little  do  we  know  of  the 
species  of  the  genus  that  inhabit  Britain.  S,  triqiieirella  has  stood  for 
a  half-century  in  our  British  lists,  yet  no  male  of  the  species  can  be 
referred  to  as  an  undoubted  native.  Barrett  has  introduced  H,  wockii 
as  British,  but  as  we  have  already  shown  (antCj  p.  165)  the  insects 
thus  referred  certainly  are  not  this  species.  Walsingham  considers 
that  three  females,  obtained  from  cases  collected  by  Logan  in  the 
Pentlands,  may  be  referable  to  S.  nickerlii ;  S.  lichenella,  which 
appears  certainly  to  be  British,  is  considered  by  continental  entomolo- 
gists to  be  the  parthenogenetic  form  of  the  sexuated  <V.  idiietiy  whilst 
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Dr.  Mason  has  submitted  to  us  an  undoubted  male  specimen  of  S. 
clathrella  which  he  thinks  must  have  been  taken  by  Sang  in  Durham. 
One  hesitates,  however,  to  introduce  the  species  as  British  on  such 
uncertain  evidence  as  this.  At  the  same  time,  there  is  so  much  possi- 
bihty  that  other  species  than  those  already  described  as  British  are 
native  that  we  have  no  hesitation  in  giving  a  short  account  of  the 
described  Palaearctic  species.  It  may  possibly  lead  to  the  discovery 
of  other  species  in  our  Islands. 

SoLENOBiA  NicKERLH,  Hciuemann. 

SYNomrMT.— Species :  Nickerlii,  Hein.,  *'  Schmett.  Deutsch.  Tin.,"  p.  25  (1870); 
Snell.,  "De  Vlinders,"  &c.,  p.  445, /ootnofe  (1882) ;  [?  Walsm.,  "  Ent.  Mo.  Mag.," 
xxxiii.,  p.  129  (1897)].  Conspicuella,  Nick.,  in  litt.t  teste  Hein.,  "Schmett. 
Deutsch.,"  p.  24  (1870).  [?  Triquetrello,  Barr.,  "Ent.  Mo.  Mag.,"  xxxiii.,  p.  127 
(1897).] 

Original  description. — Whether  the  species  which  Nickerl  finds  at 
Prague  and  sends  out  as  S,  cojispicuella  belongs  to  S,  woddi  appears 
doubtful.  The  forewings  are  narrower  (three  times  as  long  as  broad), 
brighter  and  cleaner  grey,  the  costa  at  the  base  only  weakly  curved,  the 
outer  margin  shorter.  It  cannot  be  referred  to  S.  inconspicuellay  the 
latter  species  having  much  more  pointed  forewings  and  closer  reticula- 
tion, S,  consjiicuella  has  the  posterior  half  of  the  middle  cell  of  the 
hindwings  somewhat  longer  than  the  anterior,  and  nervules  four  and 
five  originate  from  a  point.  The  case  is  like  that  of  S,  xcocJdiy  but 
blackish-grey  in  colour.  According  to  its  case,  a  female  from  Bruns- 
wick belongs  here  ;  this  is  1^'"  in  length,  dark  brown,  with  blackish 
head  and  thorax.  I  also  refer  to  this  species  two  males  from  this 
district.  Should  its  specific  distinctness  be  established,  I  propose  for 
it  the  name  of  nickcrlii  (Heinemann).  [Snellen  suspects  {De  Vlinders 
&c.,  p.  445)  that  nickcrlii  may  be  inconsincuclla\ . 

SoLENOBiA  NicKERui  POSSIBLY  A  British  SPECIES. — ^Logau's  three 
female  Soleiwbiae  and  cases  from  the  Pentlands,  appear  to  agree  with 
a  species  sent  by  Rebel  as  inconsjncuclla.  The  case  is  identical  and  the 
female  has  the  same  olive  shade.  They  are  not  S.  incoTuqncuclla  and 
they  are  not  8.  tnguctirlla,  but  are  probably  nickerlii,  Hein.,  which  he 
rightly  differentiates  from  S.  uocldi,  as  well  as  from  S,  incoTispicuella, 
The  case  of  S,  triquctrclla  is  less  triangular  and  apparently  always 
roughened  at  the  end  of  that  of  the  female,  and  more  or  less  all  over 
in  that  of  the  male  (Walsingham). 

SoLENOBiA  wocKii,  Heincmanu. 

Stnonymy. — Species:  Wockii,  Hein.,  "Schmett.  Deutsch.  Tin.,"  pp.  24-26 
(1870);  Staud.  and  Wocke,  "Cat.,"  p.  267,  no.  1340(1871);  Wocke,  "Zts.  Ent. 
BresL,"  1874,  p.  42,  no.  1340;  Hartmn.,  "Mitt.  Miinch.  Ent.  Ver.,»  iii.,  p.  196, 
no.  1340  (1879);  Sorhg.,  "  Die  Kleinschmett.  Brand.,"  p.  326,  no.  4  (1886) ;  Barr., 
"  Ent.  Mo.  Mag.,"  xxxi.,  pp.  163-4,  in  part,  excl.  Angl.  (1895) ;  [?  Dmt.,  "  fent.  Mo. 
Mag.,"  xxxiii.,  p.  220,  an  n.  sp.  (1897)].  ?  Inconnpiciiella,  ZelJ.,  "  Stett.  Ent.  Zeit.," 
xxxix.,  p.  117  (1878) ;  ?  Frey,  "  Lep.  der  Schweiz,"  p.  335  (1880).  Wockei,  Beutti, 
"  Lep.  Bad.,"  2nd  ed.,  p.  305,  no.  1108  (1898). 

Okiginal  description. — Solcnohia  uockii,  Vorderfliigel  breit,  mit 
runder  Spitze,  gelblich  weissgrau,  deutlich  braungrau  gegittert,  mit 
dunklem  Flecken  am  Querast  und  Saume,  und  einfarbigen  Franzen, 
der  Kopf  klein,  staubgrau  behaart.  2^-21^1.  ?  gelbbraun,  mit 
Bchneeweisser  Afterwolle.  21.  (Heinemann,  Die  SchmettcrUrKje  Deutsch- 
lands  &c.,  p.  24). 

Imago. — Head  small,  with  dust-grey  hairs.    Anterior  wings  rather 
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broad,  11mm. -18mm.,  with  rounded  apex,  whitish-fi^rey  with  a  yellowish 
tint,  distinctly  reticulated  with  brown-grey,  a  darker  spot  on  the  trans- 
verse nervule  and  at  the  margin,  unicolorous  fringes.  J  yellow- 
brown,  snow-white  anal  tuft,  4mm.  (Heinemann). 

CosfPABisoN  OF  S.  wocKii  WITH  S.  iNcoNSPicuELLA. — Before  .S^.  wockii 
was  recognised  as  a  distinct  species,  Hofmann  observed  {Bed,  Knt, 
Zeits.y  iv.,  p.  51)  that  examples  sent  from  Wocke  and  captured  at 
Breslau  were  possibly  to  be  referred  to  iS.  incmmpicuella.  Of  the  six 
specimens  examined  he  notes  that  three  have  the  origin  of  nervures  4 
and  6  of  the  hindwings  separate,  and  inner  part  of  the  middle  cell  but 
little  longer  than  the  outer,  while  in  the  other  three,  nervures  4  and  5 
start  from  one  point,  and  the  inner  part  of  the  middle  cell  is  consider- 
ably longer  than  the  outer.  They  differ  only  from  *V.  incompicudla  in 
their  somewhat  superior  size,  and  in  having  the  inner  part  of  the 
middle  cell  always  longer  than  the  outer.  The  female  is  entirely  clear 
yellowish,  with  small  dark  grey  dorsal  spots  and  white  anal  tuft. 

Case. — The  male  case  is  2f'"  long  and  f "  wide,  cylindrical, 
narrowed  at  both  ends  without  distinct  edges,  the  female  case  is  almost 
i'"  long,  flat  beneath  with  distinct  lateral  and  dorsal  edges,  overlaid 
with  fine  particles  of  sand  and  lichen ;  it  is  earth-brown  in  colour 
(Heinemann). 

Time  op  appearance. — The  larvfe  in  March  on  tree -trunks,  imagines 
in  April,  in  woods  about  Breslau  (Wocke).  LarvcB  on  rocks  in  woods, 
the  imagines  bred  freely  at  the  commencement  of  April,  at  Lahr 
(Reutti),  April  4th,  1860,  at  Breslau  (Wocke  teste  Durrant),  June 
28th,  1876,  at  Weissenstein  (Zeller  teste  Durrant).  The  latter  date 
must  be  very  exceptional. 

Distribution. — Germant:  Breslau  (Wocke),  Silesia  (Frey),  Berlin  (Heine- 
mann),  Lahr  (Reutti  tente  Hofmann).  Swttzebland  :  £ngadine  (Frey  coll.), 
Oberalbula — Weissenstein  (Zeller). 

SoLENOBIA   SUIFUNELLA,    Ghristoph. 

Synonymy. — Species :  Suifuiiellaj  Chris.,  '•Bull.  Mosc,"  Ivi.  (2),  no.  4,  pp.  430- 
432  (1881). 

Original  description. — <?  ,  6-9mm.'*'  Capite  villis  griseis  incrassato, 
corpore  fusco,  albide-griseo-villoso.  Alls  anticis  acutiusculis  griseo- 
fuscis,  albidescano  reticulatis ;  vena  transversa  obscura  incrassata.  $ 
fusca,  lana  anali  albida,  9mm.  long.,  8mm.  lat.  Der  Sack  kommt  dem 
von  tnquetrella,  F.  R.,  am  niichsten,  ist  aber  noch  breifcer  und  dreikantig. 
Er  ist  mit  feinen  Pilanzentheilen  und  Sand  dicht  bedeckt  und  von 
Farbe  schwarzbraun.  Der  weibliche  Sack  ist  etwas  grosser,  10mm. 
lang  und  4mm.  breit  und  hat  weniger  vortretende  Kanten  (Ghristoph, 
Bull,  MoHc,  Ivi.,  p.  430). 

Comparison  of  S.  suifunella  with  its  allies. — ^It  is  near  S,  wockii 
but  always  larger  and  has  less  pointed  wings.  In  wing-expanse  it 
equals  S,  dathrella  (Ghristoph), 

Gase. — The  case  comes  nearest  to  that  of  *S.  tnq\ietrella,  F.v.R., 
but  is  broader  and  triangular.  It  is  thickly  covered  with  fine  pieces 
of  plant  (Uhrin  and  sand  and  is  of  a  black-brown  colour.  The  ?  case 
is  somewhat  larger,  10mm.  long  and  4mm.  broad,  and  has  less  promin- 
ent angles. 

*  This,  and  the  measurements  of  some  other  species,  only  gives  the  expanse  of 
one  wing. 
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Time  of  appearance. — Cases  in  early  April  on  oak-trunks.  Ima- 
gines at  end  of  April  at  Nikolsk ;   $  at  Wladiwostok  on  May  17th. 

Distribution. — ^Asiatic-Bussu  :  Amurland,  Nikolsk,  Wladiwostok  (Christoph). 

SOLENOBIA   GEMBRELLA,    Llnn^. 

Stnonymt. — Species :  CemhreUa^  Linn.,  "  Faun.  Suec,"  p.  365,  no.  1422  (1761); 
"  Sys.  Nat.,"  xii.  ed.,  p.  892  [902] ,  no.  406  (1767);  0.  MuU.,  "  Fn.  Ins.  Frid.,"  57,  no. 
608  (1764);  "  Zool.  Dan.  Prodr.,"  166,  no.  1579  (1776);  P.  MiUL, "  Ed.  L.  Sys.  Nat.,"  i.,  5, 
p.  747,  no.  405  (1774-6);  [Schiff.,  *'Sy8.Verz.,"p.  136,  no.  39=?jptfM'ti(1776);  Goze, 
"  Ent.  Btr.,"  iii.,  4,  p.  107,  no.  406  (1783) ;  Gmel.,  "L.  Sys.  Nat.,"  13th  ed.,  i.,  6, 
p.  2598,  no.  405  (1788);  [DeVill.,  "Linn.  Ent.,"  ii.,477,no.  896,  l=piruii,  in  part, 
(1789)];  Jung,  "Alph.  Verz.  Schm.,"  p.  Ill  (1791);  [Charp.,  "Schiff.  Schm. 
Wien.  Geg.,"  120=?i)in«fi  (1821)];  Wernbg.,  "Btr.  Schmett.,"  i.,  pp.  236-7(1864) ; 
Ersch.  and  Feild,  •*  Cat.  Lep.,"  p.  62  (1870) ;  Staud.  and  Wocke,  "  Cat.,"  p.  267, 
no.  1337  (1871) ;  Wlgm.,  "Bih.  Svensk.  Vet.-Ak.  Handl.,"  iii.,  6,  p.  32,  no.  6  (1876) ; 
Schoyen,  "Lep.  Ark.  Nor.,"  217  (1881).  Comfrr^ite,  Fab.,  "Mant.,"  ii.,  p.  248,  no. 
82  (1787);  "  Ent.  Syst.,"  iii.,  2,  p.  312,  no.  Ill  (1794);  [Brgstr.,]  "  Epit.  Ent.  Fab.," 
p.  170  (1797);  Turton,  "  Sys.  Nat.,"  iii.,  p.  372  (1802).  ClathreUa,  Tgstr.,  "Not. 
SaUsk.  Fn.  Fenn.,"  i.,  p.  107,  no.  2  (1847).  Pineti,  Tgstr.,  Ibid.,  iv.,  p.  175  (1869) ; 
"Bidr.  Fin.,"  iii.,  p.  176  (1859);  "  Cat.  Lep.  Fenn.,"  337  (1869) ;?  Wk.,  "  Stett. 
Ent.  Zeit.,"  xxiii.,  p.  68  (1862). 

Original  description. — Pfudaena  Tinea  cembrella  alls  fuscis  atomis 
albidis  irroratis.  Habitat  in  Pmit  sylvestri ;  larva  intra  foUiculum 
scabrum,  more  Ph,  pellionellae.  Descr  :  Minor  musca  domestica.  Alae 
obtusaBy  fuscsB  punctis  albidis  conspersae,  unde  cinereas  adparent  (Linne, 
Fauna  Suecicaj  p.  865,  no.  1422). 

Imago. — Anterior  wings  about  18mm. -14mm.  in  expanse ;  dark  grey 
in  colour,  the  paler  specklings  very  faint.  Posterior  wings  unicolorous, 
rather  darker  grey  than  those  of  most  of  the  allied  species  [Stainton 
coll.,  examples  from  Finland,  Staudinger] . 

Specific  identity  of  S.  cembrella,  L.,  and  S.  pineti,  Zell. — In 
the  ''  Frey ''  collection  are  some  specimens  labelled  triquetrella  from 
Polar  Norway,  received  from  Staudinger.  In  the  same  collection  are 
other  specimens  called  ceinbrella^  also  from  Polar  Norway.  These 
appear  to  us  to  be  identical,  and  we  have  no  doubt  that  both  are  refer- 
able to  cembrella,  Linn6,  and  represent  a  northern  and  rather  dark  form 
of  S.  pineti,  Zell.  This  being  so,  there  is  no  alternative  but  to  consider 
the  latter  a  southern  variety  of  the  former.  The  life-history  that  fol- 
lows is  taken  from  the  more  southern  form — pineti. 

Sexual  dimorphism. — The  winged  male  has  been  already  described. 
The  almost  apterous /(?)7faZ«  with  extended  ovipositor  is  two  lines  long, 
of  a  dirty  greenish  colour,  with  a  small  black  head  and  prominent 
black  eyes ;  the  antennsB  very  like  those  of  S,  triqiietrella,  blackish- 
brown  with  17-19  joints  ;  legs  blackish-brown  with  4-jointed  tarsus ; 
the  thoracic  segments  carry  dark  brown  dorsal  shields,  the  7  dorsal 
spots  and  the  ventral  spots  are  also  dark  brown ;  the  ventral  ganglia 
shine  through  like  a  row  of  brown  dots  ;  ovipositor  black  ;  anal  tuft 
white  (Hofmann).  The  dried  female  is  smaller  than  the  male,  glossy 
black-brown  with  paler  legs  and  almost  snow-white  anal  tuft  (Zeller). 

Variation. — There  is  no  doubt,  as  we  have  said,  that  the  jdncti  of 
Central  Europe  is  a  slightly  larger  and  rather  lighter  form  of  S. 
conbrella.  The  form  of  the  wing,  the  minute  pale  specklings,  its 
general  appearance  and  habitat  are  identical.  We  therefore  retain  the 
name  pimti  for  the  more  southern  form  of  the  species. 

a.  Via, pineti,  Zell.,  "Linn.  Ent.,"  vii.,  pp.  348-351  (1852);  H.-Sch.,  "  Sys. 
Bearb.,"  v.,  p.  88,  no.  Ill  (1854) ;  Hofm.,  "  Berl.  Ent.  Zeits.,"  iv.,  pp.  46-8  (I860)  ; 
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Staud.  and  Wocke,  *•  Cat.,"  p.  105,  no.  1,165  (1861) ;  2nd  ed.,  p.  267,  no.  1,336 
(1871) ;  Wocke,  "  Stett.  Ent.  Zeit.,"  xxv.,  p.  209  (1864) ;  Hein.,  "  Schmett.  Deutsch. 
Tin.,"  pp.  22-3,  no.  7  (1870);  Ersch.  and  Feild,  »'  Cat.  Lep.  lioss.,"  p. 52  (1870);  Snell., 
••  Tijd.  V.  Ent.,"xvi.,  p.  29  (1873),  xL,  p.  339  (1898) ;  "De  Vlind.,"  p.  446  (1882) ; 
[?  Mill.,  •*  Cat.  Ldp.  Alp.-Mar.,"  pp.  295-6  (1875)J  ;  Hartmn.,  "  Mitt.  Munch.  Ent. 
Ver.,"  iii.,  p.  195,  no.  1,335  (1879);  Biittn.,  '*  Stett.  Ent.  Zeit.,"  xli.,  p.  423,  no.  1,336 
(1880);  [?Peyr.,"Cat.L6p  Al8.,"2nded.,ii.,83,inpart«f  (1882)];  8tdl.,  "J.-H.Ver. 
Nat.  Wiirt.,"  xxxvii.,  p.  182,  in  part  i  (1882);  Sorh.,  **Die  Kleinschmett.  Brand.," 
141  (1886) ;  Reutti,  "  Lep.  Fn.  Baden,"  2nd  ed.,  p.  305,  no.  1,105,  excl.  ?  (1898). 
ICemhrella,  Schiflf.,  •' Sys.  Verz.  Schm.  Wien,"  p.  136  (1776);  De  Vill,  "  Linn. 
Ent.,"  ii.,  p.  477,  no.  896  (1789) ;  Charp.,  *'  Schiff.  Schm.  Wien.  Gegend,"  p.  120 
(1821).]  Lidienella*  Zell.,  ]"Isis,"  1839,  182,  no.  4  iei^te  ZellerJ  ;  Ibid.,  p.  303  no. 
99,  in  part  e  ;  [?  Dup.,  "  Hist.  Nat.,"  supp.  iv.,  pp.  428-9,  no.  562,  pi.  84,  fig.  8  (1842) ; 
"  Cat.  M6th.,"  358  (1846) ;]?  Pritt.,  "  Berl.  Schles.  Tausch.  Schmett.,"  p.  15  (1843) ; 
Koch,  "Is.,"  1846,  950;  [?Bruand,  •' Cat.  Lep.  Doubs,"  p.  64,  no.  1,183  (1H47) ; 
"  Mon.  des  Psych.,"  pp.  105-6,  118,  no.  78,  pi.  ii.,  figs,  l^i-h,  pi.  iii.,  fig.  78  (ia53)J  ; 
Koch,  **  Schmett.  S.-W.  Deutsch.,"  pp.  371-2,  no.  17  (1856) ;  Hofmn.,  "  Stett.  Ent. 
Zeit.,"  XXX.,  pp.  299-303,  in  part  i  (1869). — Solenohia pineti,  nov.  sp. —  <s  .  Capite 
mediocri  villis  cinereo -griseis  vix  incrassato,  corpore  fusco  griseo-villoso  ;  alis 
anterioribus  acutiuaculis  cinereis,  punctulis  crebris  canis  subreticulatis.  ?  fusca, 
lana  anali  nivea.  Talaeporia  lichenella^  Zell.,  /xm,  1839,  p.  182.  Diese  Art  kommt 
der  vorigen  (manniiy  Zell.)  ausserordentlich  nahe,  ist  aber  sicher  von  ihr  ver- 
schieden.  Sie  ist  zarter  und  gewohnlich  etwas  kleiner ;  ihre  Flilgel  etwas  schmaler 
und  gespitzter,  und  die  Gj^terpunkte  der  vordern  sind  kleiner  und  durch  starkere 
Zwischenraume  getrennt.  Von  meiner  *S'.  triqu£trella  unterscheide  ich  sie  durch 
ihr  dunkleres,  nicht  staubiges  Grau,  ihre  in  der  Qegend  des  Innenwinkels  mehr 
erweiterten  Yorderfliigel,  die  daher  einen  weniger  abgerundeten  Innenwinkel  haben, 
und  durch  die  kleinern  und  zahlreichern,  weissgrauen  Punkte  auf  denselben.  S, 
incofutpicii^lla  ist  kleiner  mit  abgerundetem  Vorderfliigeln,  grdsseren,  mehr  ver- 
fiiessenden,  weissgrauen  Fleckchen  auf  denselben  und  einer  Beihe  dunkelgrauer 
Fleckchen  langs  des  Hinterrandes.  Korper  schwiirzlich-braun  mit  braunlich-grauer 
Behaarung,  welche  nach  hinten  auf  dem  Hinterleibe  dichter  und  langer  wird  ;  After 
gelblich.  Fiihler  und  Kopf  wie  bei  *S'.  vianniL  Beine  dunkelgrau,  an  den  Spitzen 
der  Schienen  und  Fussglieder  verloschen  hellgrau ;  Hinterschienen  hell  staubgrau 
mit  ziemlich  reichlichen  solchen  Haaren.  Yorderfliigel  3-3]j '"  lang,  ziemlich  ge- 
streckt,  in  der  Qegend  des  Innenwinkels  erweitert,  mit  selcht  und  lang  eingedriick- 
tem  Vorderrand  und  ziemlich  spitzem,  etwas  abgerundetem  Vorderwinkel,  einfarbig 
grau,  etwas  dunkel,  ohne  Glanz,  mit  vielen  kleinen  weissgrauen  Punkten  besprengt, 
welche  gegen  die  Fldgelwurzel  verloschen,  gegen  die  Fliigelspitze  hin  sich  mehr  zu 
Querreihen  zusammenstellen,  Selten  sind  einzelne  dieser  Punkte  grosser  und  wie 
aus  zweien  zusammengeflossen ;  sie  finden  sich  bisweilen  am  Vorderrande  vor  der 
Spitze  und  am  Innenwinkel.  Die  Querader  ist  selten  als  ein  sehr  verloschenes, 
dunkleres  Strichelchen  zu  erkennen.  Franz3n  ausser  an  der  Wurzel  ein  wenig 
heller  als  die  Grundfarbe.  Hinterflitgel  etwas  spitzer  als  bei  S.  mannii  und  heller 
grau.  Die  ganze  Unterseite  ist  einfarbig  lichtgrau  "  &2.  (Zeller,  Linn.  Ent.^  vii., 
pp.  348-349). 

The  specimens  of  pineti  in  the  "  Stainton  "  and  "Frey"  collections 
average  about  14mm.-14*5mm.   in  length,  are  dark  grey  in  colour 

•  Zeller  distinctly  separates  {Linn.  Ent.^  vii.,  p.  348)  his  lichenella  of  the  /m, 
18.39,  p.  182,  which  he  refers  to  pineti^  Zell.,  from  his  lichenelUi,  Isin,  1838,  p.  718, 
and  1839,  p.  302.  Both  these  latter  he  refers,  as  well  as  his  UchenelUi  of  the  Linnaea 
Entomoloffica^  to  UchenelUi,  Linne.  This  makes  Snellen's  reference  {De  Vlinder^, 
p.  446)  incorrect.  In  Ui*,  1839,  p.  182,  however,  Zeller  describes  no  Hpecimen,  and 
the  reference  is  of  a  critical  bibliographical  character  (dealing  with  De  Geer,  &c.) ; 
there  appears,  therefore,  to  be  no  reason  for  considering  I»i»,  1839,  p,  182,  no.  4  = 
pineti ;  the  insect  of  the  old  writers  there  refeiTed  to  goes  to  lichenella.  On  the  other 
hand  certainly  part  of  UchenelUi j  Zell.,  /kik,  1839,  p  303,  no.  97  must  go  to  pineti,  i.e. ^ 
the  part  dealing  with  actual  specimens — e.g.,  a  winged  d" ,  taken  at  Berlin,  April 
24th,  can  have  no  connection  with  lichenella,  L.,  in  fact,  it  is  referred  (Linn.  Ent.^ 
vii.,  p.  351)  by  Zeller  to  pineti.  Durrant  suggests  that  Zeller  •'  made  a  mistake 
under  pineti,  and  that  the  reference  there  intended  was  lichenella,  Inin,  1839,  p.  303, 
no.  97,  in  so  far  as  it  related  to  actual  specimens,  and  not  /mm,  1839,  p.  182,  but  of 
course  the  Zellerian  *  motif '  of  Im,  1839,  p.  182,  may  have  been  identical," 
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(inclining  very  slightly  to  brownish),  the  paler  specklings  very  minute, 

the  apex  and  costal  point  (with  fringes)  slightly  darker.  The  posterior 

wings  unicolorous  grey.  Hofmann  notes  that  in  21  specimens  examined 

he  found  much  variation  in  the  neuration  of  the  hindwings  ;  in  twelve 

examples,  four  and  five  (German  method  of  numbering),  rise  separately, 

and  six  far  beyond  five,  in  nine  others  these  nervures  spring  from  a 

point  (in  one,  indeed,  they  spring  from  a  point  on  the  right  wing, 

and  from  a  short  stalk  on  the  left). 

/8.  ab.  alba,  n.  ab. — Steudel  and  Hofmann  record  (J.-II.  Ver.  ^  firtt,,  xxxviii., 
p.  182)  the  capture  of  two  pretty  albino  specimens  from  Wildbad,  on  the  authority 
of  H.  Simon. 

Comparison  op  S.  cembrella  with  S.  mannii. — Just  as  S.  cemh-ella 
and  jnneii  show  their  specific  identity  in  their  general  resemblance  and 
their  minute  speckling,  so  there  can  be  no  doubt  S,  mannii  is  abun- 
dantly distinct  in  both  particulars,  being  larger  than  these  and  with 
larger  specklings  on  the  forewings,  in  fact,  *S'.  mannii  appears  to  be 
nearer  <S.  dathrella  than  <S'.  cembrella,  Zeller  says  that  S,  pineti  comes 
extraordinarily  near  ,S.  mannii,  but  is  certainly  distinct  from  it.  It  is 
more  delicate,  usually  somewhat  smaller,  its  wings  somewhat  narrow 
and  more  pointed,  and  the  lattice- spots  of  the  forewings  smaller,  with 
broader  division  bars.  It  can  be  differentiated  from  S.  inqHetrella, 
Zell.,  by  its  darker  grey  colour,  by  its  forewings  being  more  enlarged 
at  the  inner  angle,  which  is,  therefore,  less  rounded  off,  and  by  the 
smaller,  more  numerous  whitish-grey  spots  on  the  forewings.  S,  incon- 
spicuella  is  smaller,  with  more  rounded  forewings,  larger  white-grey 
spots,  more  gradually  blending  with  the  ground  colour,  and  a  row  of 
dark  grey  spots  along  the  hind-margin  (Zeller).  Chapman  says  that  the 
S.  pined  in  Constant's  collection  are  "  similar  to  S,  mannii,  except  that 
the  cases  are  a  little  smaller  ;  the  feet  appear  to  have  but  four  joints 
in  tarsi  (the  third  very  small),  the  $  with  19  joints  to  flagellum." 

Case. — The  case  is  6-7mm.  long  and  2-3mm.  wide ;  roughly  trigonal, 
but  with  considerable  variation  ;  wider  at  the  end  from  which  the  pupa 
emerges  ;  black  in  colour  and  covered  with  particles  of  dirt,  bark,  and 
lichen.  Obtained  from  fir  trees  at  Glogau  and  pine  trees  at  Ratisbon 
(Stainton  coll.).  The  case  is  formed  alike  in  both  sexes,  2J-3i"' 
long,  almost  cylindrical,  somewhat  roughly  formed,  covered  with 
blackish-brown,  and  a  few  grey,  finely -powdered  particles  of  lichen, 
bark,  and  wood,  very  rarely  with  a  grain  of  sand ;  it  is  very  little 
thinner  towards  the  anterior  end,  but  more  so  towards  the  posterior  ; 
the  ventral  side  is  tolerably  flattened  ;  on  the  middle  of  the  dorsum 
a  weak  keel  runs  out  from  the  anterior  end,  the  keel  usually  disap- 
pearing beyond  the  middle ;  it  has,  therefore,  some  similarity  to  the  • 
case  of  »S'.  mannii,  but  is  shorter  and  more  rudely  formed,  and  its  side 
keels  are  not  so  well-developed  (Zeller).  Case  three  lines  long,  the 
same  size  in  both  sexes,  cylindrical,  covered  with  finely  granulated, 
generally  blackish  or  dark  brown,  pieces  of  bark  and  lichen,  but 
frequently  mixed  with  grey,  reddish,  or  greenish  particles,  so  that  the 
case  becomes  variegated,  only  slightly  narrower  at  the  ends,  flat  ven- 
trally,  with  the  longitudinal  ridges  only  weakly  developed  (Hofmann). 

Larva. — Yellow,  with  intestinal  canal  showing  through  greenish  ; 
head  and  thoracic  legs  blackish -brown,  shining,  the  first  two  segments 
bear  dark  brown  dorsal  shields,  traversed  by  a  very  fine,  pale,  median, 
longitudinal  stripe,  which  is,  however,  very  indistinct  on  the  meso- 
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thorax  ;  on  the  back  of  the  metathorax  are  two  lateral  brown  spots  ; 
anal  flap  shining  dark  brown  (Hofmann). 

Pupa. — Dark  brown  head  and  back,  the  ventral  area  yellow-brown 
(Hofmann). 

Food-plant. — The  lichen  growing  on    the  trunks  of  pine  trees 
(Millike). 

Parasites. — Hemiteles  ffostrocoelus  bred  by  Hofmann. 

Habits  and  Habitat. — The  males  and  females  emerge  from  the 
cases  in  about  equal  numbers — Hofmann  obtained  15  males,  25  females, 
and  25  ichneumons  out  of  some  70  cases  collected  at  Erlangen. 
The  males  generally  emerge  in  the  evening  or  early  morning,  and  the 
females,  which  do  not  differ  from  those  of  the  sexual  S,  triquetrellay  await 
them  seated  on  the  outside  of  the  case.  They  lay  no  unfertilised  eggs, 
but  will  remain  from  10  to  14  days  if  prevented  from  pairing,  and  will 
die  on  the  outside  of  their  cases  without  ovipositing.  In  confinement, 
Zeller  says  that  the  males  fluttered  without  moving  much,  and  when 
frightened  they  crept  under  a  piece  of  bark,  or  stood  still,  their  wings 
drawn  roof  wise  over  the  body  ;  they  fly  very  lightly.  They  also  easily 
cripple  when  emerging,  saccular  dilatations  filled  with  a  yellowish 
fluid  being  frequent.  They  nearly  all  emerged  in  the  early  morning  and 
late  afternoon.  Linn^  found  the  cases  from  which  the  original 
specimens  were  bred  on  trunks  of  Pinm  iit/lreatrisy  and  such  references 
as  are  made  to  the  habitat  of  S,  cembrella,  confirm  this  as  its  usual 
position.  De  Villers  records  it  from  the  stems  of  the  P,  mjlvestru  in 
southern  France,  whilst  Zeller  collected  on  April  9th,  1851,  above  100 
cases  in  three  hours  in  an  old  fir  wood  near  Glogau.  They  were  to  be 
found  on  the  trunks  of  both  old  and  young  trees  at  an  elevation  of 
from  l^ft.-6ft.  from  the  ground,  chiefly  on  the  south  side,  on  the  green 
growth  which  forms  the  base  of  the  fir  lichens.  On  many  trees  no  case 
could  be  discovered,  generally  only  one,  more  rarely  two  or  three, 
whilst  in  some  instances  as  many  as  eight  cases  were  found  on  one 
tree.  As  tbey  are  similar  in  colour  to  the  green  growth  on  which  they 
rest,  they  are  difiicult  to  find,  yet,  with  a  little  practice,  it  is  doubtful 
whether  one  misses  any ;  some  larvae  were  still  on  the  move,  most, 
however,  had  already  spun  up,  and  it  was  found  best  to  chip  off  the 
little  bits  of  bark  to  which  the  cases  were  attached.  A  few  solitary 
ones  were  found  on  the  loose  leaf -like  skin  of  the  bark.  The  cases  are 
fastened  by  the  "  head  "  end  very  firmly,  and  lie  almost  flat  upon  the 
bark.  Hofmann  notes  that  at  Ratisbon  the  cases  may  be  beaten  from 
old  lichen -covered  pine-trees,  and  again,  full-grown,  in  spring.  At  Erlan- 
gen the  insect  is  found  in  an  old  fir  wood,  sometimes  more  and  some- 
times less  abundant,  the  cases  resting  on  the  trunks  with  the  free  end 
downwards,  and  the  ventral  side  lying  close  to  the  trunk,  so  that  they 
are  difficult  to  see ;  seldom  more  than  two  or  three  cases  are  found  on 
a  trunk,  and  these  from  2ft-6ft.  from  the  ground.  A  few  were  also 
found  on  trunks  in  a  little  oak  wood  that  is  on  the  border  of  a  large 
fir  wood.  Wocke  says  that  the  larva  is  obtained  full-grown  in  early 
spring  in  Silesia  on  pine  and  deciduous  trees,  but  notes  it  from 
Fogstuen  on  birch.  Snellen  says  that  it  is  fairly  common  in  the 
Netherlands,  occurring  in  pine  woods  regularly  in  both  sexes ; 
Moeschler  says  that  it  is  widely  distributed  in  Upper  Lusatia,  and  espe- 
cially common  in  the  heath  country.  Milli^re  notes  the  larva  as  fixing 
its  case  after  hybernation  in  the  spring,  on  the  trunks  of  pines  in  the 
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forests  of  the  sub-aJpine  districts  of  the  Alpes-Maritimes.  [Peyerim- 
hoff  refers  examples  found  on  old  pines  in  the  Neederwald  de  La 
Vancelle  to  this  species,  certain  trunks  having  hundreds  of  cases  on 
them.  His  date  of  appearance  for  the  imagines,  "  June  20th  to  the 
end  of  the  month,"  is  very  suspicious,  although  his  reference  to 
Bruand's  fig.  78  {SAichenella),  which  =  .S'.  puiet i y  vfould  suggest  this 
species.] 

Time  op  Appearance. — From  the  middle  of  April  to  the  middle  of 
May.  April  24th,  1839,  S"  in  the  Haisenhaide,  near  Berlin  ;  cases  at 
Glogau,  April  9th,  produced  50  imagines  (only  two  females)  on  April 
20th  before  10  a.m.,  several  more  males  in  the  afternoon,  April  21st, 
in  the  morning,  20  males  and  several  females,  April  22nd  there  were 
three  males  and  several  females,  none  appeared  after  this  date  (Zeller) ; 
May  2nd,  1863,  May  9th,  1864,  May  1st,  1866,  from  Meseritz, 
May  12th,  May  18th,  1877,  from  Griinhof,  near  Stettin,  case 
on  August  28th,  1855,  at  Gross  Glogau  (Zeller  tesU'  Durrant)  ; 
April  24th-25th,  1858,  at  Nuremberg  (Hofmann  Utde  Durrant)  ;  from 
the  middle  to  the  end  of  April  at  Ratisbon  and  Erlangen  (Hofmann) ; 
the  full-fed  larva  in  early  spring  in  Silesia,  the  imagines  in  April 
(Wocke) ;  both  sexes  in  the  latter  half  of  April  and  beginning  of  May 
at  Ratisbon  (Schmid)  ;  appears  in  June  in  the  pine  forests  of  the 
sub-alpine  valleys  of  the  Alpes-Maritimes  (Milliere)  ;  in  May  and 
June  in  the  Doubs  dept.  (Bruand)  ;  cases  on  rocks  from  May  10th- 
24th  at  Bergen,  &c.  (AVocke);  May  7th,  1898,  in  Gelderland  (Snellen); 
in  the  middle  of  May  in  the  Baltic  provinces  (Teich). 

Distribution. — Austro-Hunoary  :  Innsbruck,  Tyrolean  valleys,  Taufers, 
common  (Weiler|,  Vienna  (SchiflfermuUer).  Finland  :  Finland  (Staudinger),  Hel- 
singfors,  Abo  (Tengstrom).  France  :  ?  Chatillon,  Doubs  (Bruand),  ?  Douai  (Fou- 
cart),  all  the  sub-alpine  valleys  of  the  Alpes-Maritimes  (Millidre),  Paris  (Ck)nstant 
coll.),  southern  France  (De  Villers).  Germany  :  Upper  Lusatia  (Moeschler), 
Nuremberg  (Hofmann),  Wildbad  (S^mon),  Wiirtemberg — Ratisbon,  Erlangen,  <fec. 
(Steudel  and  Hofmann),  Silesia,  common — Breslau,  d'C.  (Wocke),  Menitz 
(Biittner),  Glogau,  Haisenhaide  near  Berlin,  Posen — Meseritz,  Pomerania — 
Griinhof  near  Stettin,  Hermsdorf,  Hohenzuge  (Zeller),  Stuttgart,  Kreisewitz  (Pritt- 
witz),  Bavaria  (Heinemann),  Freiburg,  Karlsruhe,  Heidelberg,  the  Bhine  Palatinate, 
Wurtemberg,  Nassau  (Reutti),  ?  Alsace  generally — Neederwald  de  la  Vancelle,  (&c. 
(wants  confirmation)  (PeyerimhofI),  [?  Potsdam,  Friedland,  Hanover,  Hamburg 
(Sorhagen)] .  Netherlands  :  Common  in  pinewoods — Gelderland,  Arnhem,  Kep- 
pel  (Snellen),  Russia  :  St.  Petersburg  (Erschov),  \('?  =  lichen€lla)  Baltic  Provinces 
(Teich),  Dorpat  (Petersen)] .  Scandinavia  :  Sweden  (Linne),  Uplandia  (Wallen- 
gren),  Bergen,  Fogstuen,  Bossekop,  Hammerfest  (Wocke),  Lapland  (Staudinger), 
Polar  Norway  (Frey  coll.). 

SoLENOBiA  FUMosELLAy  Hcineuiaiin. 

Synonymy. — Species:  FumoaelUiflleln.f  '*  Schmett.  Deutsch.  Tin.,"  p.  24,  no. 9 
(1870);  Stand,  and  Wocke,  "  Cat.,"  p.  267  (1H71);  Glitz,  "  Jahresbericht.  Hanover," 
xxvi.,p.  18(1877);  Hartmn.,  "Mitt.Miinch.Ver.  Ent.Ges.,"iii.,  196,  no.  1339(1879); 
"  Kleinschmett.  Bur.,"  p.  56  (1880) ;  Peyer.,  "  Cat.  L^p.  Als.,"  2nd  ed.,  ii.,  p.  84 
(1882);  Snell.,  "  De  Vlinders,"  p.  446  (1882);  Sorh.,  ♦'  Die  Kleinschmett,  Brand.,"  p. 
326,  no.  3  (1886) ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  305  (1898).  [Snellen  states  his 
suspicion  that  S.  fumonella  is  co-specific  with  »S'.  pUieti.^ 

Original  description. — Solenohia  fumosella.  Vorderfliif^el  dreieckig, 
ziemlich  spitz,  briiunlich  grau,  vor  der  Spitze  diirch  lichte  Fleckchen 
kaum  gegittert,  der  Kopf  klein,  dunkel  gelblich  braun  behaart,  der 
Korper  schwarzbraun.  2J-2fl.  $  liinglich,  braun  mit  weisslicher 
AfterwoUe  (Heinemann,  Vie  Sihrnciterlitnie  IkuUvhlands,  &c.,  p.  24). 

Imago. — Head  small,   with   dark  yellowish-brown  hairs.       Body 
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black-brown.  Anterior  wings  12mni.-14mm.,  triangular,  tolerably 
pointed,  brownish-grey,  faintly  latticed  with  pale  before  apex. 

Comparison  of  S.  fumosella  with  its  allies. — iS'.  fumosella  is 
distinguished  from  S.  clathrella,  S.  tcockiif  and  S,  tnquetrella  by  the  more 
pointed  (not  rounded)  forewings ;  from  S.  inconspicuella  by  the  absence 
of  the  dark  spots  at  the  margin  ;  from  S,  manjiii  and  S.  pineti  by  the 
shorter  forewings,  and  from  the  latter  by  the  more  brownish  colour, 
and  from  all  by  the  faint  reticulation  of  the  forewings.  It  is  also 
distinguishable  from  most  of  the  species  by  the  dark  head-hairs  (Heine- 
mann). 

Case. — Two  female  cases  are  2-5"'  long  and  just  under  '75'"  broad, 
one  rather  thinner  than  the  other,  somewhat  flattened  beneath,  with 
slightly  rounded  lateral  ridges,  the  upper  ridge  scarcely  perceptible. 
They  are  densely  covered  with  intensely  fine  white-grey  and  blackish 
particles  of  wall-lichen  without  intermixture  of  particles  of  earth  or 
sand.     The  ^  case  not  known  (Heinemann). 

Time  of  appearance. — Bred  in  May  from  larvae  found  in  April  on 

tree-lichens  in  woods  in  Hanover  (Glitz) ;  appears  in  May  and  June  in 

the  Hautes-Vosges  (Peyerimhoff). 

Distribution. — Germany  :  Hanover  (KrOsmann),  Breslau  (Heinemann), 
Brunswick  (Sorhagen),  Alsace — Hautes-Vosges  (PeyerimhofT). 

Solenobia  triquetrella,  Hiibner. 

Synonymy. — Species :  Triquetrella^  Hb.,  "  Eur.  Schmett.,"  pi.  iv.,  fig.  373  (by 
error  273)  (?  1812) ;  "  Verz.,"  p.  402,  no.  3,868  (182G) ;  Zk.,  "  Germ.  Mag.  Ent.,"  i. 
(1),  23,  38  (1813) ;  F.  v.  R.,  "  Abbild.  Schm.,"  pp.  87-9,  pi.  xxxix,,  figs,  a—r  (1837) ; 
Sieb.,  "  Stett.  Ent.  Zeit.,"  xii.,  pp.  343-4,  in  part  <r  ,  excl.  parth.  ?  (1851) ;  Hdrch., 
"  Lep.  Eur.  Cat.  Meth.,"  p.  78,  no.  18  (1851) ;  Sta.,  ♦*  Supp.  Cat.  Br.  Tin.,"  app.  17 
(1851);  Zell.,  *•  Linn.  Ent.,"  vii.,  pp.  351-3(1852);  [?  Brd.,  "Mon  des  Psych.," 
pp.  106-7,  pi.  ii.,  79  a-</,  pi.  iii.,  79-796w  (1853)  =  inco}utpiciiella  teste  Sta.,  "Ent. 
W.  Int.,"  v.,  p.  147  (18.59) ;]  H.-Sch.,  *'  Sys.  Bearb.,"  vi.,  p.  40  (18-52) ;  v.,  p.  88, 
no.  112  (1854) ;  Frey,  •*  Die  Tineen,"  Ac,  pp.  13-14,  no.  1  (1856) ;  *•  Lep.  Schweiz," 
pp.  334-5  (1880) ;  FoL,  "  Ann.  Soc.  Ent.  Belg.,"  iii.,  p.  135,  no.  16  (1859) ;  Hofm., 
"  Berl.  Ent.  Zeits.,"  iv.,  pp.  40-6,  pi.  i.,  fig.  4,  ii.,  figs.  6-8  (1860) ;  *•  Stett.  Ent. 
Zeit.,"  XXX,,  pp.  299-303  (1869) ;  Stand,  and  Wocke,  "  Cat.,"  p.  105,  no.  1,166 
(1861) ;  2nd  ed.,  p.  267,  no.  1,338  (1871) ;  Kef.,  •*  Stett.  Ent.  Zeit.,"  xxii.,  p.  439 
(1861) ;  Now.,  "  Ver.  z.-b.  Ges.  Wien,"  xv.,  abh.  186  (1865) ;  Mann,  "  Ver.  z.-b. 
Ges.  Wien,"  xvi.,  abh.  349  (1866) ;  Ibid.,  xix.,  abh.  384  (1869) ;  Hein.,  "  Schmett. 
Deutsch  Tin.,"  pp.  23-4,  no.  8  (1870);  Hartmn.,  "Kleinsch.  Miinch.,"  p.  45, 
no.  332,  in  part  <f  (1870) ;  "  Stett.  Ent.  Zeit.,"  xxxii.,  p.  166  (1871) ;  "  Mitt. 
Miinch.  Ent.  Ver.,"  iii.,  p.  196,  no.  1,338  (1879) ;  Dohrn,  *•  Stett.  Ent.  Zeit.," 
xxxii.,  p.  31  (1871) ;  Nik.,  "  Lep.  Fn.  Estl.,"  p.  467,  no.  384  (1871) ;  [?  Wocke, 
••  Verz.  Fait.  Schles.,"  42,  no.  1,338  (1874)  =  ?  lichenella  ;]  Mill.,  "  Cat.  L^p.  Alp.- 
Mar.,"  p,  296  (1875) ;  Walgm.,  "  Bih.  Svensk.  Vet.-Ak.  Handl.,"  iii.  (5),  p.  32,  no. 
6  (1875) ;  Snell.  v.  Voll.,  •'  Tijd.  v.  Ent.,"  xix.,  pp.  xl-li  (1876) ;  •»  Sepp's  Ned. 
Vlind.,"  iii.,  p.  233,  in  part,  <f  only  (1877) ;  Peyr.,  "Cat.  L^p.  Als.,"  2nd  ed.,  ii., 
p.  84(1882);  Snell.,  "  De  Vlind.,"  pp.  445-6,  in  part  (1882);  Steud.  and  Hofm., 
'*  Ver,  Nat.  Wiirtt.,"  xxxviii.,  pp.  182-3,  in  part  (1882) ;  Sorh.,  "  Die  Kleinschmett. 
Brand.,"  p.  141,  no.  3  (1886) ;  Barr.,  *'  Ent.  Mo.  Mag.,"  xxxi.,  p.  164,  in  part 
(1895);  Reutti,  "Lep.  Fn.  Bad.,"  2nd  ed.,  p.  305,  no.  1,106(1898);  Tutt,  "Ent. 
Kecord,"  xi.,  p.  166  (1899);  uec  Barr.,  "  Ent.  Mo.  Mag.,"  xxxi.,  p.  163,  in  part  (189.5), 
xxxiii.,  pp.  125-129  (1897) ;  nee  Chapmn,,  Ibid.,  xxxii.,  p.  79  (1896) ;  Walsm.,  Ibid., 
xxxiii.,  p,  129  (1897).  [?  Lichenella,  Dup.,  "  Hist.  Nat.,"  supp.  iv.,  428-9,  no.  562, 
pi.  84,  fig.  8  (1842) ;  "  Cat.  Meth.  Lep.  Eur.,"  p.  358  (1846) ;  Bruand,  "  Cat.  Lep. 
Doubs,"  p.  64,  no.  1,183  (1847);  "Mon.  des  Psych.,"  pp.  105-6  (1853),  vide 
synonymy  for  pineti,  p.  186.,  where  these  references  probably  belong] . 

Original  figure  and  description. — Hiibner's  insect  may  be  des- 
cribed as  follows :  ^ .  Anterior  wings  pale  ashy-grey,  three  faint 
incomplete  transverse  lines  towards  centre,  the  third  (outside  one)  con- 
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taining  the  darker  discoidal  lunule,  the  outer  half  of  wings  faintly 
reticulated.  The  posterior  wings  ashy-grey  faintly  reticulated  towards 
outer  margin.  ?  .  Apterous  (with  no  characters  that  can  be  used  for 
its  determination),  simple  antennae,  and  six  legs  [Kuroj).  Schmett.,  fig. 
878  (273)].  The  male  appears  (in  a  crude  way)  to  satisfy  Fischer's 
description  and  probably  represents  the  species.  Fischer's  diagnosis 
reads  as  follows  :  '^  Alls  dilutis  cinereis  subhyalinalis,  anticis  obsolete 
reticulatis  "  {Abbild.  Schmett.y  p.  87). 

N.B. — ^Fischer  von  Bdslerstamm,  although  insisting  that  Hiibner's  triquetreUa 
is  not  triquetreUa^  Tr.  {  =  clathrellaj  Fisch.),  considers  his  triquetreUa  identical  with 
that  of  Hiibner,  remarking  that,  although  "  it  has  the  form  of  S,  clathreUa, 
yet  the  wings  are  narrower,  as  Hiibner  pretty  correctly  represents  them."  On  the 
other  hand,  Fischer  doubts  whether  the  triquetreUa  of  Zincken  is  that  of  Hiibner. 
Gu^n^e  considers  the  triquetreUa  of  Hiibner  and  of  Fischer  to  be  identical.  Zeller 
notes  that  Hiibner's  triquetreUa  is  neither  lUMti,  Zell.,  nor  triquetreUa^  Fisch.,  and 
that  he  prefers  to  omit  it  altogether ;  Zincken's  trujuetreUa^  he  says,  appears  to  be 
identical  with  Hiibner's,  the  added  '  mihi '  possibly  indicating  that  he  had  both 
suggested  the  name  and  sent  the  insect  to  Hiibner,  whilst  the  statement  that  "  the 
(T  is  very  little  smaller  than  liseudohomhyceUa "  contradicts  the  figure  which  is 
much  smaller,  indeed  of  the  same  size  as  Fischer's  S.  triquetreUa.  Zeller  concludes 
that  Zincken's  note,  **  $  without  anal  wool,"  is  evidently  based  only  on  an  example 
that  has  laid  its  eggs,  for  the  female  appears  to  belong  to  his  (Zeller's)  triquetreUa. 
The  fact  is  that  Hiibner's  figure  is  undoubtedly  a  Solenobia,  and  about  as  bad  as 
most  of  his  smaller  figures,  and  that  its  species  is  practically  unrecognisable. 

IsfAGO. — Anterior  wings  14mm.  in  expanse  ;  unicolorous  dark  grey 
in  colour  (darker  than  ^S'.  mannii  and  *S'.  pinett),  the  paler  specklings 
exceedingly  fine  and  sparse.  The  posterior  wings  grey,  rather  paler 
than  the  forewings  (Stainton  coll.).  [Fischer  and  Bruand  treat  the 
pale  specklings  as  the  ground  colour  and  say  that  the  wings  are  reticu- 
lated with  darker  grey.  It  is  questionable  whether  Zeller's  description 
(which  Hofmann  says  is  a  good  one)  refers  to  the  species  as  repre- 
sented by  the  specimens  in  the  "  Stamton  "  collection] . 

Sexual  dimorphism. — Zlale :  The  thorax  of  the  male  dark  grey,  the 
abdomen  somewhat  lighter,  the  antennae  grey-brown  with  very  fine 
and  lighter  pectinations,  all  the  wings  with  a  light  ash-grey  ground 
colour,  the  nervures  and  almost  imperceptible  transverse  streaks  (making 
the  surface  reticulated)  being  of  a  darker  grey ;  a  still  darker,  almost 
black,  linear  spot,  at  the  end  of  the  discoidal  cell,  the  wings  slightly 
glossy,  the  fringes  light  grey.  The  underside  is  entirely  unicolorous 
grey,  the  dark  central  spot  showing  faintly  through  (Fischer). 
The  ground-colour  grey,  very  slightly  tinged  with  yellowish-brown 
(consequently  dust-grey);  the  clear  whitish-grey  dots  are  almost 
everywhere  larger  and  fewer  in  number,  and  scarcely  form  reticula- 
tions behind  the  discoidal  lunule ;  the  latter  forms  an  obscure, 
moderately  thick  streak,  rather  darker  than  the  ground  colour  (Zeller). 
Hofmann  notes  {Berl.  Knt,  Zeits.,  1860,  pp.  40-6)  that  Zeller  has  given 
a  good  description  of  the  male  which  **  varies  from  6-7  lines ;  the 
head  thickly  haired,  brown  (sometimes  nearly  black),  the  antennse  and 
tarsi  not  ringed ;  the  nervures  of  the  hindwings  showing  great  varia- 
tion (4  and  5  sometimes  separate,  at  others  united,  sometimes  spring- 
ing from  a  common  stalk  of  greater  or  less  length,  with  intermediate 
forms)"  &c.  Female:  The  female  is  very  small,  wingless,  with  perfect 
legs,  cherry-brown  head,  grey  filiform  antennae  ;  the  thoracic  segments 
black,  the  abdominal  light  grey,  spotted  with  darker ;  the  anus  brown, 
some  tufts  of  white  hairs  beneath,  the  long  ovipositor  light  brown  or 
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yellowish-grey.  Dried  examples  are  almost  entirely  black-brown 
(Fischer).  Hofmann  states  that  the  female  measures  2-2 J^'",  the  head 
small,  dark  brown,  with  prominent  black  eyes,  the  antennae  thread-like, 
dark  grey,  composed  of  18-20  unequal  segments,  the  last  segment 
ending  in  a  small  pointed  knob  bearing  a  few  bristles,  the  legs  dark 
brown,  with  yellow  5-jointed  tarsi.  .  .  .  The  first  three  body- 
segments  bear  shiny,  dark  brown,  dorsal  plates,  the  ground  colour  dark 
grey,  the  dorsal  bands  and  lateral  spots  dark  brown,  laterally  the 
abdominal  segments  have  black  hairs.  Ovipositor  light  grey,  dark 
brown  at  base.     Anal  tuft  greyish-white. 

Comparison  op  S.  triquetrella  with  its  allies. — The  male  of  *S'. 
triquetrella  is  considerably  smaller  than  that  of  T.  pHeudobonihy cellar 
being  scarcely  as  large  as  sidzella.  It  has,  however,  the  form  of  S. 
clathrella  only  the  wings  are  narrower,  as  Hiibner  also  pretty  correctly 
represents  them  (Fischer).  The  triquetrella  oi  Hiibner  is  very  similar  to 
the  clathrella  of  Fischer  v.  R.,  which  it  resembles  very  much  indeed, 
differing  only  from  it  in  its  shape,  the  presence  of  the  discoidal  lunule, 
and  the  form  of  its  case  (Guen^e).  S,  tiiquetrella  is  of  the  size  of  S. 
jnneti  and  much  resembles  it,  in  form  and  colour  of  body  there  appears 
to  be  no  difference,  but  the  wings  are  different,  the  fore  wings  are  pos- 
teriorly less  enlarged,  the  costa  is  not  at  all  concave,  the  inner  margin 
is  continued  into  the  hind  margin  almost  without  indication  of  the 
anal  angle,  and  the  apex  is  somewhat  more  rounded  (Zeller).  Barrett 
notes  that  S,  triqiietrella,  as  known  abroad,  is  larger  and  paler  (than 
7S.  i'iU'oiispicuella)y  with  the  reticulations  or  latticing  very  faint,  and  the 
forewings  more  pointed,  much  like  *S'.  clathrella  but  not  so  large.  This 
is  hardly  so,  although  some  descriptions  may  incline  one  to  this  opinion 
because  certain  authors  have  described  the  pale  specklings  as  the 
ground  colour,  and  the  effect  of  the  dark  striae  that  make  up  the  mass 
of  the  wing,  is  then  apt  to  be  overlooked.  The  examples  in  the 
**  Stainton"  collection  are  very  dark.  Barrett's  statement  {Knt,  Mo. 
Matj.f  xxxi.,  p.  164)  that  Fischer's  triquetrella  is  not  a  ISolejwhia  is 
untenable,  vide,  KnU  lieCf  xi.,  p.  166. 

Egglaying. — After  copulation  the  $  maintains  its  position  near 
the  opening  of  the  case,  inserts  its  ovipositor  and  lays  its  eggs  within. 

Case. — The  case  (as  represented  in  the  "  Stainton"  coll.  from  examples 
found  on  the  sand  rocks  at  Katisbon)  is  8'5mm.  long,  and  2'dmm.  wide, 
larger  and  coarser  than  that  of  inconspicuellay  pale  in  colour,  covered 
with  sand.  Fischer  describes  the  case  as  the  shape  of  a  small  barley- 
corn, triangular,  dilated  centrally,  grey  in  colour,  covered  with  grains 
of  earth  and  sand  or  particles  of  plant  debris,  lined  with  white  silk. 
That  of  the  $  is  larger  than  that  of  the  ^  .  Bruand  says  that  the  case 
is  trigonal,  a  little  elongated,  i.e.,  it  is  composed  of  three  equal  faces 
which  are  widened  medially  and  terminate  in  a  point  at  each  end.  It 
is  soft,  of  a  more  or  less  dark  grey  colour,  coated  with  particles  of  stone, 
earth,  sand  or  minute  pieces  of  lichen  ;  the  lower  (posterior)  extremity 
is  more  pointed  than  the  upper  (anterior),  where  is  the  head  of  the 
larva.  The  case  is  frequently  found  upon  old  oaken  fences,  old  walls 
exposed  to  the  north,  on  rocks,  and  even  on  rocks  well  up  the  moun- 
tains. The  same  author  notes  a  case  from  the  high  mountains,  which 
he  is  inclined  to  refer  here,  clothed  with  almost  "vvhite  lichens.  Zeller 
received  cases  from  Mann,  which  he  considered  were  specifically  identi- 
cal with  the  above.    They  were  4l'"  long,  more  attenuated  towards  both 
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ends  than  the  case  of  8.  pineti,  with  very  noticeable,  complete  dorsal 
keel  and  flat  ventral  surface,  so  that  the  lateral  keels  are  conspicuous, 
though  blunt.  The  surface  is  clothed  with  fine,  clear,  dust-grey, 
particles  of  sand  and  earth,  sometimes  also  with  particles  of  chalk 
intermixed.  At  the  anterior  end  coarser  pieces  are  utilised,  and  one 
finds  here  also  scraps  of  insect  remains.  Hofmann  notes  the  length 
of  the  case  as  being  8-4  lines  in  length,  that  of  the  ^  smaller  than 
that  of  the  female,  triangular  in  section,  with  a  flat  base  and  swollen 
medially,  narrowing  to  each  side,  and  covered  with  sand  and  earth, 
the  colour  depending  upon  the  tint  of  the  material  with  which  it  is 
covered,  many  of  the  cases  with  loose  particles  of  insects,  &c.,  attached 
to  the  angles  of  the  anterior  end  where  they  sometimes  form  a  distinct 
collar,  others  are  covered  with  such  particles  over  most  of  the  surface, 
whilst  others  again  are  nearly  smooth.  Hofmann  believes  that  the 
material  used  for  covering  the  case  depends  upon  the  environment,  for 
some  larvee  that  he  reared  from  eggs,  and  provided  with  sand,  made 
almost  perfectly  smooth  cases. . 

Larva. — Hofmann  Twho  reared'"  the  insect)  describes  the  larva  as 
having  a  light  reddish- orown  head  with  darker  mandibles  and  light 
brown  legs  ;  the  prothorax  and  mesothorax  with  shiny  brown  plates 
divided  medially  by  a  pale  longitudinal  line ;  on  the  metathorax  are 
two  small  brown  dorso-lateral  spots.  The  remaining  segments  are 
yellow  with  many  small  brown  warts  and  solitary  white  hairs.  The 
anal  plate  is  shiny  brown.  Bruand's  description t  does  not  agree  with 
this.  He  says  **  the  larva  is  grey,  with  the  head  black  and  shining, 
and  with  two  corneous  shields  of  a  blackish -grey  colour  placed  on  the 
superior  part  of  the  pro-  and  mesothorax.  These  shields  have  the 
form  of  a  long  rectangle,  they  occupy  all  the  upper  parts  of  the 
anterior  segments  and  are  only  separated  by  the  incisions.  One 
observes  on  the  3rd  segment  a  small  lateral  dark  grey  spot,  which 
replaces  the  shield,  and  below  the  stigmatal  line,  a  small  blackish-grey 
streak.  The  feet  are  blackish."  As  elsewhere  noted  (p.  175),  we  sus- 
pect that  Snellen  van  VoUenhoven's  description,  although  referred  to 
S,  triquetrellay  really  refers  to  S,  lidienella. 

Pupa. — No  description  of  the  pupa  appears  to  be  available. 
Hofmann  notes  that  it  has  ''  the  head  and  dorsum  dark  brown,  the 
venter  yellow-brown." 

Food- PLANTS. — Dematinm  rirencens  and  Chlondiitm  viride  (Fischer), 
lichens  on  oak-palings  and  rocks  (Bruand),  lichens  on  tree- trunks 
(Hofmann). 

Parasites. — Hemiteles  albipennis,  Btzb.,  //.  (jastrocoelm,  Btzb.,  H, 
Uucomerus,  Btzb.,  //.  melanannsy  Gr.,  bred  by  von  Siebold  ;  Campoplex 
diffbrmuy  Gr.,  Hewiteles  tristatoff  Gr.,  bred  by  Hofmann. 

Habits  and  Habitat. — Like  the  rest  of  the  true  Solenobias,  this 
species  reaches  the  imaginal  stage  in  the  early  spring  at  Dresden,  the 
male  flying  freely,  the  female  sitting  on  the  case  after  emergence,  and, 
after  copulation,  laying  its  eggs  therein,  covering  them  with  the  hairs 
from  the  anal  tuft,  the  cases  are  to  be  found  on  fences  and  tree-trunks 
around  Dresden  on  the  green  wall-mould,  the  larvaB  having  crawled  up 
after  hybernation  during  the  first  sunny  days  of  March  (Fischer) ;  the 

*  Hofmann,  who  bred  what  he  termed  "  sexual  "  and  *' parthenogene tic  "  S, 
triquetrella,  does  not  say  to  which  of  these  forms  the  above  description  belongs. 
t  Stainton  refers  Bruand's  triqtietreUa  to  inconspicuella. 
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larvae  are  to  be  found  on  the  lichens  on  walls  and  stones  about 
Freiburg  (Siebold) ;  on  lichen-covered  rocks  and  trunks  of  oak,  wild 
pear,  and  sometimes  spun  up  on  grass-culms  and  stems  of  Spartvini 
scoparinm  at  Ratisbon  (0.  Hofmann) ;  on  pine-  and  fir-trunks  at 
Nuremburg  (E.  Hofmann) ;  not  rare  at  the  end  of  April  and  com- 
mencement of  May  among  the  old  trees  in  the  forest  of  Soignes,  where 
the  cases  occur  on  the  bark  of  beeches  in  autumn,  pupation  taking 
place  in  the  following  spring,  the  pupation-period  lasting  2-3  weeks 
(Fologne) ;  the  larvse  hybernate,  attain  their  full  size  in  spring,  when 
they  are  to  be  found  in  the  Doubs  dept.  on  old  oak  palings  and  walls 
exposed  to  the  north,  and  even  on  the  rocks  of  the  mountain  wastes 
(Bruand) ;  Gartner  says  that  the  larvae  live  in  September  on  fences, 
walls,  &c.,  close  to  the  ground,  where  they  feed  on  Dematium  vireHcens, 
hybernate  in  crevices  or  among  grass,  and  appear  again  on  their  food 
with  the  first  sunny  days  of  March.  He  never  found  at  the  beginning 
or  middle  of  March  a  male  larva,  but  at  the  end  of  April  and  beginning 
of  May  he  usually  found  empty  female  and  full  male  cases.  Steudel 
and  Hofmann,  who  only  found  lichenella  at  Stuttgart  and  looked  upon 
it  as  the  parthenogenetic  form  of  this  species  (*S'.  pineti),  considered  that 
the  sexuated  S.  trujnetrella  required  animal  food  for  its  development, 
the  cases  being  always  clothed  with  fragments  of  devoured  insects. 

Time  of  appearance. — The  earliest  imagines  appear  sometimes  in 
March,  usually,  however,  in  April,  but  sometimes  as  late  as  May  at 
Dresden  (Fischer).  Harzer  says  that  the  females  always  emerge  earlier 
than  the  males,  which  Zeller  remarks  is  unexpected  after  his  experi- 
ence with  S,  pinetL  The  latter  notes  the  cases  as  common  after 
hybernation  in  March,  the  imagines  appearing  in  March  and  April  in 
Vienna  ;  imagines  in  April  and  May  in  the  Doubs  dept.  (Bruand),  at 
the  end  of  April  and  beginning  of  May  in  the  forest  of  Soignes 
(Fologne),  cases  from  September  to  April,  the  imagines  in  April  and 
May  at  Ratisbon,  bred  May  2nd,  1868  (Hofmann),  imagines  on  May 
10th,  1865,  at  Lemberg  (Nowicki),  in  May  at  Dobrudschka  (Mann), 
April  and  May  at  Nuremburg  (Hofmann),  cases  in  February  and 
March,  the  imagines  also  in  March  in  Alsace  (Peyerimhoflf)  [whilst 
Milli^re  gives  **  July"  for  the  imagines  at  Berthemont  and  Thorenc, 
which  makes  one  suspect  his  species] . 

Distribution. — Austro-Hcnoary  :  Vienna,  Tyrol —Montepiano,  Dobrud- 
schka, Dalmatia  (Mann),  Tyrol — Taufers,  common  (Weiler),  Lavantthal  (Hofnerj, 
Briinn  (Gartner),  Galicia — Lemberg  (Nowicki).  Belgium  :  Soignes  (Fologne). 
?  Denmark  (Bang-Haas).  France  :  Doubs — mts.  of  Barchey  near  Les  Ages 
(Bruand),  ?Aube  (Jourdheuille),  [?Berth^mont-le8-Bains,  ?  Thorenc  (MiUiere)]. 
Germany  :  Dresden  (Fischer),  Freiburg  (Siebold),  Ratisbon,  Erlangen  (Hofmann), 
?Bre8lau  (Wocke),  Waldeck — Wildungen  (Speyer),  Munich  (Hartmann),  Dutzen- 
teichwald  near  Nuremberg  (E.  Hofmann),  Alsace,  common  (PeyerimhoflF),  Frankfort- 
-on-Main  (Koch),  Steglitz,  Finkenkrug,  Hamburg,  Halle,  Stettin  (Sorhagen),  Ueber- 
lingen,  Lahr,  Karlsruhe,  Rhine  Palatinate,  Wiirtemberg  (Reutti),  Nassau  (Bossier), 
Erfurt  (Keferstein).  ?  Netherlands  (Snellen).  Roumania:  Neamtz,  Varatic, 
Slanic,  Grumazesti,  Tultscha  (Caradja).  Russlv  :  Baltic  provinces  (Sintenis), 
Kemmem  (Teich),  Pichtendahl  (Nolcken).  Scandinavia  :  Sweden,  East  Gothland 
(Wallengren).     Switzerland  :  Lausanne  (La  Harpe),  ?  Viege  (Benteli). 

SoLENOBIA   MANNII,    ZcUcr. 

Synonymy.— Species :   Mannii*  Zell.,  "Linn.  Ent.,"  vii.,  pp.  34G-8  (1862); 


•  It  is  probable  that  Gu^n^e's  triquetrella  belongs  to  S.  umnuil,  the  statement 
"  folliculum  sat  elongatum  tineiforme,"  at  least  points  rather  to  this  than  to  S. 
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H.-Soh.,  *'  Sys.  Bearb.,"  v.,  p.  88,  no.  110  (1864) ;  Staud.  and  Wocke,  "  Cat.,"  p. 
106,  no.  1164  (1861) ;  2nd  ed.,  p.  267,  no.  1336  (1871);  Mann,  "  Wien.  Ent.  Monats.," 
viii.,  p.  184(1864) ;  Now.,  "  Ver.  z.-b.  Ges.Wien,"  xv.,  abh.  186  (1865);  Sta.,  "  Tin. 
Syr.  As.  Minor,"  33,  76  (1867) ;  Hein.,  "  Schmett.  Deutsch.  Tin.,"  22,  no.  6  (1870); 
Stand.,  "Hor.  Soc,Ent.Ross.,"xv.,p.269(1879);  ?Peyer.,  "Cat.Lep.  Als.,"2nded., 
ii.,  p.  83  (1882) ;  Beutti,  "Lep.  Bad.,"  2nd  ed.,  p.  306  (1898) ;  Car.,  "Iris,"  xii., 
p.  196  (1899).  ticheneUa,  [?Dup.,  "  Hist.  Nat.,"  supp.  iv.,  pp.  428-9,  no.  562,  pi.  84, 
fig.  8  (1842) ;  "Cat.  M6t.,"  p.  368  (1846)];  Sta.,  "  Supp.  Cat.,"  app.  p.  17  (1861). 
[?  THquetrella,  Gn.,  "  Ann.  Soc.  Ent,  Fr.,"  2nd  ser.,  iv.,  pp.  10-11,  14  (1846).] 
(Herrich-Schaffer  notes  that  the  Uchenella  of  Fischer  von  Roslerstamni's  collection 
is  referable  to  this  species.) 

Original  description. — Solenobia  mannii,  n.  sp.  S  •  Capite  mediocri 
villis  cinereo-griseis  vix  incrassato,  corpore  fuscescenti,  griseo-villoso  ; 
alis  anterioribus  minus  rotundatis,  griseo-fiiscis^  confertim  canescenti- 
reticulatis.  ?  fusca,  lana  anali  sordide  exalbida.  Talaeporia  lichenellaj 
Mann,  in  litt,;  Sta.,  SuppL  Cat,  p.  17.  Vorderfliigel  3i-8|"'lang, 
ein  wenig  gestreckter  als  bei  clathrellay  wegen  des  weniger  einge- 
driickten  Vorderrandes  mit  schwacher  hervortretender  Fliigelspitze,  die 
auch  etwas  zugespitzter  ist,  und  mit  flacherem  Hinterrande ;  glanzlos, 
verdiinntgraubraun  mit  sehr  reichlichen,hellen,weisslich-grauen  Punk- 
ten,  welche  gegen  die  Fliigelwiirzel  am  meisten  von  der  Grundfarbe 
verdeckt  sind,  nach  bin  ten  zu  aber  immer  deutlicher  werden  und  ein 
dichtes  Gitter  mit  feinen  Oeflfnungen  bilden  ;  gegen  die  Spitze  bilden 
sie  deutlichere  Querreihen  als  in  der  Fliigelmitte.  Die  (Juerader  ist 
schwacb  verdunkelt  und  bildet  einen  verloschenen,  wenig  merklichen, 
kurzen  Querstrich.  Franzen  etwas  heller  als  die  Grundfarbe.  Hinter- 
fliigel  gewohnlich  etwas  spitzer  als  bei  clathrellay  einfarbig  lichtbraun- 
lich-grau  wie  die  ganze  Unterseite,  wo  die  Vorderfliigel  jedoch  ein 
wenig  dunkler  sind  (Zeller,  Linnaea  Kntomolo/jica,  vii.,  pp.  846-8). 

Imago. — Anterior  wings  15' 6mm.  in  expanse  ;  dark  grey  with  paler 
specklings,  finer  at  the  base,  coarser  along  the  inner  and  outer  margins. 
Posterior  wings  and  fringes  unicolorous  grey  (two  examples  in  the 
series  with  much  finer  specklings  and  traces  of  darker  discoidal  lunule) 
[Stainton  coll.] . 

Sexual  dimorphism. — The  male  with  the  body  clear-brown  with 
brownish-grey  (posteriorly  somewhat  paler)  clothing  of  hairs,  dirty- 
yellowish  anal  tuft.  The  legs  pale-brown,  scarcely  haired,  with 
the  tarsi  (of  Ist  pair)  whitish.  The  forewings  S^'^-S^'"  in  length, 
a  little  more  elongated  than  those  of  S,  clathrellay  on  account  of  the  less 
convex  costa  with  less  well-developed  apex  which  is,  however,  more 
pointed;  pale  grey-brown  in  colour,  not  glossy,  with  many  clear 
whitish-grey  spots,  which  are  less  distinct  at  the  base ;  these  form  a 
close  lattice  with  fine  openings.  Towards  the  apex  they  form  more 
distinct  transverse  rows  than  in  the  centre  of  the  wing  ;  the  discoidal 
lunule  slightly  darkened,  hardly  noticeable.  Fringes  somewhat  paler 
than  the  ground-colour.  The  hind  wings  somewhat  more  pointed  than 
those  of  S,  clathrellay  unicolorous,  pale,  brownish -grey  in  tint.  The 
whole  underside  is  also  pale  brownish -grey  the  forewings  rather  the 
darker.      The  female  smaller  than  that  of  S,  clathrella  and  is  (when 

triquetrella,  Duponchel's  S,  licheneUa  (supp.  iv.,  pp.  428,  527,  pi.  84,  fig.  8) 
appears  to  have  been  sent  from  Mann  (Duponchel  names  Parreyss  every  time 
instead  of  Mann),  and  might  belong  to  this  species,  but  the  statement  *'  le  fourreau 
a  la  forme  d'un  grain  de  seigle,*'  does  not  in  any  way  fit  S.  manniiy  and  on  account 
of  the  "  molecules  terreuses  noir&tres,"  with  which  the  case  is  covered,  DuponchePs 
species  also  cannot  be  referred  to  my  triquetrella  (Zeller). 
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dried^  yellowish-brown,  the  ovipositor  and  dirty  yellowish-white  anal 
toft  (wool)  are  on  the  underside  of  the  anal  segment  (Zeller). 

COHPABISON    OF    S.  MANNH  WITH  S.  CLATHRELLA  AND  S.  PINETI. Most 

like  S.  dathrella,  but  with  smaller  head,  lighter  body,  less  roimded, 
more  closely  and  distinctly  reticulated  forewings.  It  differs  from  S, 
pineti  in  its  somewhat  larger  size,  stronger  build,  and  the  somewhat 
larger  whitish-grey  spots  with  narrower  dividing  lines,  giving  the 
markings  a  distinctly  latticed  appearance.  S.  viannii  is  less  than 
S.  clathrella  in  size,  and  is  also  of  more  delicate  appearance.  Head 
shaggy  with  grey  hairs  on  the  crown  and  face ;  the  antennae  as  in  S. 
clatltrella  (Zeller).  Chapman  notes  that  the  S,  mannii  in  Constant's 
collection  are  '*  rather  smaller  and  paler,  slightly  reddish,  very  delicate, 
otherwise  not  unlike,  superficially,  a  small  T.  tubidosa ;  the  case,  how- 
ever, smaller,  indistinctly  trigonal,  except  at  one  end.*' 

Case. — The  cases  in  the  Stain  ton  collections  are  9' 4mm.  long  and 
2'8mm.  wide,  almost  cylindrical  in  outline,  covered  with  particles  of 
stone,  &c.  Zeller  says  that  **  the  cases  are  formed  almost  alike  in  both 
sexes;  that  of  the  ^  is  4^"' long,  that  of  the  2  is  4'".  The  surface 
is  covered  with  black  particles  of  earth  and  lichen  and  with  small  grains 
of  sand,  sprinkled  amongst  them.  The  cases  are  somewhat  long, 
bluntly  trigonal  (but  with  rounded  ends)  slightly  spindle-shaped,  with 
a  more  distinct  aorsal  edge  and  flattened  ventral  side,  at  the  hinder 
end  somewhat  more  pointed  than  in  front.  They  consequently  differ 
extraordinarily  from  the  cases  of  S.  clathrella,  and  from  those  of  S. 
tnquetrella  by  their  greater  length  and  more  slender  form.  That  the 
cases  belong  to  the  species  here  described  as  S,  mannii  is  certain,  for 
from  a  3^  case  which  I  received  from  Mann,  the  imago,  having  failed  to 
emerge,  had  one  of  its  forewings  fuUy-developed,  hanging  from  the 
pupa-case,  whilst  the  other  wings,  crippled,  were  sticking  partly  in  the 
pupa-case." 

Time  of  appearance. — March  and  April,  1868,  flying  in  the  morning 
sun  at  Vienna  (Mann).  Mann  also  took  the  species  in  middle  April 
flying  in  the  morning  sunshine  in  bushy  places  on  mountain  ridges  near 
Brussa.  Staudinger  doubts  whether  these  were  really  quite  identical 
with  the  Austrian  S'.  nmnnii.  He  adds  that  the  single  Macedonian 
Solenobia  he  has,  appears  to  be  S,  inconspicuella.  Cases  on  rocks  in 
April  near  Vienna  (Herrich-Schaffer),  May  23rd,  1865,  in  woods  near 
Lemberg  in  Galicia  (Nowicki),  end  of  March  and  April  at  Colmar 

g^eyerimhofi^."^'    Cases  on    trunks  and  palings  in  April  and  May  at 
rumazesti  (Caradja). 

Distribution. — ^Asia  Minor:  Brussa  (Mann).  Austro-Hunoary :  Vienna, 
M<kUing  (Mann),  Galicia — Lemberg  (Nowicki).  ?  France  (Daponchel).  Ger- 
hant:  Alsace — Fiorimont,  near  Colmar,  limestone  hills  of  the  Yosges  (Peyerimhoff). 
BouxANiA :  Grumazesti  (Caradja). 

Solenobia  pallida,  Staudinger. 

Synonymy.— Species :  Pallida,  Stand.,  ••  Hor.  Soc.  Ent.  Boss.,"  xv.,  p.  268 
(1879). 

Original  description. — Talaepotia  pallida,  Stgr.,  n.  sp.  Ich  brachte 
ein  am  10  Mai,  wahrscheinlich  hinter  unserem  Hause  gefangenes 
frisches  Stiick  mit,  das  einer  neuen  Art  angehort,  und  sandte  Johann 

*  Peyerimhoff  says  that  Heinemann's  description  agrees  with  the  Alsace  speci- 
mens except  for  the  colour,  which  is  slaty-grey  and  not  clear  grey. 

ii2 
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spater  noch  zwei  leider  recht  massige  Stucke  ein,  von  dcnen  das  eino 
am  14  April  gefangen  ist.  Flugelspannung  16mm.  Yorderfliigel  ganz 
lichtgrau  mit  ziemlicb  starkem  Seidenglanz,  und  ganz  schwach  fein 
gekomt.  Hinterfliigel  etwas  dunkler  grau  mit  sehr  langen  Fransen 
am  Innenrand.  Kopfhaare  licht  grau,  schmutzig  gelbweiss.  Fiihler 
kurz  bewimpert,  etwa  wie  bei  alpestrella.  T.  j><^li^^<'-  unterscheidet  sich 
sofort  durcb  die  viel  bleicbere  Farbung  von  alien  andem  Talaepona 
Arten.  Alpestrella  hat  eine  fast  abnlicbe  blasse  Grundfarbe,  aber 
da  sie  sebr  stark  dunkelgegitterte  Vorderflugel  hat,  auch  etwas 
kleiner  und  scbmalflugeliger  ist,  so  kann  sie  nie  mit  pallida  ver- 
wecbselt  werden.  Cofispurcatella  hat  gleichfalls  stark  dunkelgefleckte 
Vorderfliigel  und  sehr  lang  gewimperte  (gekammte)  Fiihler.  Eben- 
solche  Fiihler  hat  die  iibrigens  viel  kleinere  und  dunklere  lapidella, 
Mit  den  anderen  grosseren  und  dunkleren  (gelbbraunen)  Arten, 
wie  politellaj  horealu,  und  pseudobombyrdla  ^  ist  pallida  nun  gar 
nicht  zu  verwechseln.  Ebenso  ist  sie  viel  lichter  als  improrisella  und 
hat  keinen  gelben  Kopf,  wie  diese  Art.  Die  Vorderfliigel  scheinen  im 
Yerhaltniss  kiirzer  und  stumpfer  zu  sein  als  bei  den  andern  Arten,  sie 
sind  sehr  schwach  dunkler  gekornt  oder  gegittert,  weit  weniger  als 
bei  psendohomhycclla  (Staudinger,  Hor.  Sov,  Knt,  lioss.y  vol.  xv., 
p.  268). 

Imaoo. — Anterior  wings  15*5mm.,  grey  (rather  paler  than  S. 
vianiiit),  very  minutely  but  abundantly  speckled.  Posterior  wings  and 
fringes  pale  grey.    Amasia,  Staudinger  (Stain ton  coll.). 

N.B. — This  species  is  exceedingly  near  S.  manniif  and  is,  undoubtedly^  a  true 
Solenobia,  judged  from  the  specimen  in  the  "  Stainton  "  collection.  If  this  latter 
be  correctly  named  (and  as  it  is  labelled  as  coming  from  Amasia,  and  sent  by 
Staudinger,  one  cannot  doubt  it)  one  is  entirely  at  a  loss  as  to  why  Staudinger 
made  the  above  comparison  with  the  specimens  of  Itaukesia  and  Taleporia  instead 
of  with  5.  ma /mti  and  .S.  clathreUoj  to  which  it  bears  the  closest  possible  resem- 
blance. 

SoLENOBu  ciiATHRELLA,  Fischcr  von  Boslerstamm. 

SYNONYinr. — Species :  Clathrella,  F.  v.  R.,  **  Abbild.,"  pp.  84-6,  pi.  xxxviii.,  figs. 
la.d(1837)*;  Sch.,"Stett.E.Zeit.,"85(1845);Zell.,"lBis,"  1839, p.  182;  "Linn. Ent.," 
vii.,  pp.  344-6  (1852) ;  Dup.,  " Hist. Nat.,"  supp.  iv., p. 430,  no.  558,  pi.  84,  fig. 9  (1842) ; 
"Cat.  M6th.,"  p.  358(1846) ;  Gn.,  "Ann.  Soc.  Ent,  Fr.,"  xv.,  2nd  ser.  iv.,  pp.  10, 
14  (1846);  Hdrch.,  "Lep.  Eur.  Cat.,"  p.  78,  no.  16  (1851);  Sta.,  "Supp.  Cat.," 
app.  17  (1851);  "Tin.  S.  Eur.,"  pp.  283,  322  (1869);  Ghil.,  "Fn,  Ital.,"  p.  78 
(1852) ;  Brd.,  "  Mon.  des  Psych.,"  pp.  101,  103-4,  pi.  ii.,  tigs.  77  a-b  (1853) ; 
H.-Sch.,  "Sys.  Bearb.,"  v.,  p.  88,  no.  109  (1854);  Stand,  and  Wocke,  "Cat.," 
p.  106,  no.  1,163  (1861)  ;  2nd  ed.,  p.  266,  no.  1,334  (1871) ;  Hein.,  "  Schmett. 
DeutBch.  Tin.,"  pp.  21-2,  no.  5  (1870) ;  Ersch.  and  Feild,  "  Cat.  Lep.  Ross.,"  p.  52 
(1870);  Walgrn.,  "Bih.  Svensk.  Vet.-Ak.  Handl.,"  iii.  (5),  p.  32,  no.  3  (1875) ; 
Hrtmn.,  " Mitt.  Mftnch.  Ent.  Ver.,"  iii.,  p.  195,  no.  1334  (1879);  Sand,  "Cat. 
Ldp.  Auv.,"p.  154,  no.  1,834(1879);  Snell.,  "  De  Vlinders,"  Ac,  p.  445  (1682); 
Sorh.,  "  Die  Kleinschmett.  Brand.,"  p.  336,  no.  2  (1886)  [nee  clathrella,  Bri., 
"  Ann,  Soc.  Ent.  Fr.,"  1844,  p.  175  =  Bacotia  »epituir<.  Trujuetrella,  Tr.,  "Die 
Schmett.,"  x.  (1),  pp.  169-170,  275  (1834). 

Original  description. — Die  Fliigel  von  dathrella  haben  zwar  eine 
mansegraue  Grundfarbe,  sie  ist  aber  mit  eineni  schwachen  Hellbraun 
tiberzogen,  wie  es  bei  triqnetrella,  Hb.,  der  Fall  nicht  ist.  Die  Sehnen, 
und  die  kleinen,  zwischen  ihnen  stehenden  Querstrichelchen,  wodurch 
eine  Art  von  Gitter  entsteht,  sind  graubraun.  Obwohl  die  Vorder- 
fliigel, nach  Treitschke,  keinen  Metallglanz  haben  sollen,  so  finde  ich 

*  The  date  of  this  part,  usually  given  as  1834,  should  be  1837  (Durrani). 
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denselben  doch  auf  meinen  Exemplaren  schwach  angedeutet,  aber 
nicht  so  stark,  als  er  es  bei  der  ihr  sonst,  aiich  in  der  Grosse  und 
Gestalt  sehr  ahnlichen  pilulella,  Hb.,  fig.  409,  ist.  Das  Weib  ist  mir 
unbekannt,  nach  Trcitschke  soil  es  glanzend  schwarzbraun  sein,  eine 
schwarze  Legerohre  iind  etwas  weisse,  nach  Zincken  aber  gar  keine 
Afterwolle  haben.  Dieses  bewiese  wieder,  dass  Zincken's  Art  nicht 
meine  triquetrella  ist,  weil  diese  letztere  ziemlich  viel  weisse  Afterwolle 
und  eine  hellbraunliche  Legerohre  hat,  wodurch  sie  sich  auch  von 
dathrella  unterscheidet.  Es  miisste  denn  der  Fall  sein,  das  Zincken 
ein  Weib  vor  sich  hatte,  an  welchem  durch  das  Eierlegen  die  After- 
wolle schon  verloren  gegangen  war.  Das  Weib,  welches  Hiibner,  neben 
dem  Mann  abbildete,  ist  so  klein,  dass  die  Legerohre  und  Afterwolle 
nicht  bemerkbar  gemacht  werden  konnten,  aber  eben  diese  Kleinheit 
beweiset  wieder,  dass  es  nicht  zu  dathrella^  gehoren  kann,  weil  dessen 
Weib  viel  grosser  sein  muss  ;  das  meiner  triqnetrdla  ist  aber  wirklich 
so  klein,  wenigstens  nicht  viel  grosser  (Fischer,  Ahhildnngen  Ber, 
Erglinz,  Schmett,  Microlepidopterologie,  pp.  84-85). 

N.B. — Zeller  notes  Fischer's  figure  as  recognisable  for  the  species,  but  failing 
in  shape  and  colour.  He  confirms  Treitschke  (and  contradicts  Fischer)  that  the 
forewings  have  a  metallic  gloss.  Quenee  notes  that  it  has  '*  mac.  cellularis  nulla, ^' 
and  Fischer  figures  no  discoidal  lunule,  but  Zeller  notes  that  one  is  present.  He 
further  considers  Duponchel's  figure  recognisable,  and  states  that  according  to  the 
larva  it  can  be  no  other.  Duponchel  distinguishes  his  S,  cUuhrella  from  6*. 
lichenella  in  that  the  former  has  the  forewings  of  a  paler  grey,  and  with  a  slightly 
reddish  tinge.  Zeller  thinks  Tengstrom's  S.  dathrella  was  probably  S,  pmeti,  but 
gives  no  reason  for  the  supposition. 

Imago. — Anterior  wings  16mm.-17'5mm.  in  expanse  ;  dark  grey 
{resembling pineti  in  its  depth  of  colouring) ;  specklings  but  little  paler 
than  ground  colour  (hence  very  unicolorous  in  appearance).  Posterior 
wings  and  fringes  dark  grey  (Stainton  coll.). 

Supposed  British  example  of  S.  clathrella. — Dr.  Mason  has  a 
specimen  of  S,  dathrella^  slightly  browner  in  tone  than  any  in  the 
"Stainton"  and  "Frey"  collections,  otherwise  in  size,  shape,  and 
general  appearance,  especially  in  the  rough,  brown  head,  and  rather 
thickly  clothed  abdomen,  identical  with  two  examples  in  the  **  Stain- 
ton  "  collection  (received  from  Mann,  and  bred  April  1850  from  larvaB 
found  at  Vienna,  on  sloe).  The  large  size  and  wing  shape  make  it 
impossible  for  the  specimen  to  be  anything  but  dathrella  or  manniif 
and,  although  the  pale  mottling  of  the  forewings  is  exceedingly  well- 
marked,  we  have  no  hesitation  in  referring  it  to  dathrella.  Except  that 
it  is  supposed  to  have  come  from  Sang,  Dr.  Mason  has  unfortunately 
no  information  to  offer  about  the  specimen. 

Sexual  dimorphism. — Male:  The  head  covered  with  dark  grey- 
brown  hairs,  which  stand  out  all  over  it ;  antennae  of  length  of  abdo- 
men, fine,  weakly  dentated  towards  brown  tip,  fringed  with  pale  grey 
hairs,  white-grey  on  dorsal  area,  the  bases  of  joints  dark  ;  body  black ; 
thorax  and  abdomen  sparsely  haired,  the  anal  end  thickly  clothed  with 
light  hairs ;  legs,  hairy,  brown,  with  white-grey  tips  (to  1st  pair)  ; 
forewings  8* 75' "-4"'  in  expanse,  somewhat  elongated,  slightly  convex 
on  middle  of  costa,  wing  apex  strongly  rounded.  Ground  colour  pale 
grey-brown,  not  shiny,  darker  at  base  and  along  the  costa  ;  a  number 
of  small,  pale  grey  spots  give  a  latticed  appearance  to  the  wing,  more 
distinct  towards  hind  margin.  The  principal  nervures  and  nervules 
somewhat  darker  than  the  ground-colour,  forming  line  lines  but  not  at 
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all  striking.  The  outer  edge  of  fringes  lighter  than  the  ground-colour. 
Hindwings  rather  long,  blunt,  light  brownish-grey,  not  glossy,  fringes 
paler.  The  whole  underside  is  scarcely  darker  than  the  upperside  of 
the  hindwings  (Zeller).  Bruand  notes  the  male  as  having  elongated 
wings  with  the  costa  slightly  depressed  centrally ;  the  colour  grey-brown, 
slightly  darkened,  but  the  forewings  are  marked  with  small  transverse 
blackish-grey  striae,  forming,  with  the  nervures,  which  are  of  the  same 
tint,  a  lattice  work,  which  makes  the  wing  appear  as  if  covered  with  a 
curtain.  The  head  and  body  are  of  the  same  dark  colour  as  the  strisB 
and  the  nervures.  The  legs  and  antennae  are  rather  paler.  The  latter  are 
simply  ciliated,  with  distinct  joints,  and  with  a  tuft  of  scales  forming  a 
sort  of  spine,  on  the  left  and  right,  at  each  joint.  Female :  Accord- 
ing to  Treitschke,  glossy,  black-brown ;  antennae  black ;  white  anal 
tuft,  ovipositor  black.  Zeller's  dried  example  was  yellowish-brown, 
the  antennae  and  ovipositor  similarly  coloured,  the  anal  tuft  pale  grey, 
exteriorly  whitish.  Bruand  describes  the  female  as  ''  blackish-grey, 
with  short  legs,  appears  similar  to  that  of  F.  crasHoreUa,  although 
the  dried  specimens  examined  do  not  allow  one  to  see  whether  it  has, 
like  that  species,  square  plates  on  the  dorsal  area." 

COMPABISON    OF    S.  CLATHRELLA    WITH    ITS  ALLIES. Zcllcr  StatCS  that 

this  is  *'  the  largest  member  of  the  genus,  distinguished  more  particu- 
larly by  its  larger  head,  which  appears  still  larger  from  its  thickened 
covering  of  hairs,  whilst  its  blacker  body  shining  through  the  hair  is 
also  a  good  distinction.  It  is  most  like  manniij  from  which  it  differs 
not  only  in  the  characters  just  mentioned,  but  also  in  the  deeper 
'  going -back  '  costa  and  the  more  projecting  and  rounded  apex  of  the 
forewings,  the  whitish-grey  spots  on  the  forewings  are  also  somewhat 
larger  and  more  obsolete ;  S.  triquetrdla  is  iJways  smaller,  more 
delicate,  with  less  blunt  forewings,  and  only  slightly  sprinkled  with 
whitish-grey.    My  other  three  species  are  much  smaller." 

Case. — The  cases  in  the  ''  Stainton  "  collection  are  very  different 

from  those  of  S,  mannii  but  somewhat  similar  to  those  of  S,  triquetreUa ; 

12'5mm.  long  and  8mm.  wide,  thinning  off  at  the  ends  which  are 

somewhat  blunt  and  rough ;  covered  with  particles  of  brownish  earth, 

sand,  &c.    (The  larvae  that  made  these  cases  were  found  on  sloe  near 

Vienna,  by  Mann).     The  cases  vary  according  to  the  sex  and  make  the 

species  easily  recognised.  They  are  6'"  long,  of  a  brownish  earth-colour, 

freely  covered  with  particles  of  earth  and  sand,  especially  on  the  edges 

and  head  end,  rarely  with  pieces  of  beetles.     The  male  case  is  much 

distended,  longish,  more  attenuated  anteriorly  than  posteriorly,  bluntly 

trigonal,  the  sharpest  edge  dorsal,  the  two  lateral  are  considerably 

rounded  off,  more  so  in  some  than  others.     The  larva  fixes  the  case 

just  before  pupation  by  the  ''head  end"  on  a  dry  grass  stem,  and 

swings  to  and  fro  in  the  wind.     The  interior  of  the  case  is  smooth, 

tapestried  with  glossy  white  silk.     The  female  case  (F.  v.  Bdsl.,  1  r,  r/) 

is  of  the  same  length  but  only  half  the  width  of  the  male  case,  and 

does  not  appear  to  belong  to  the  same  species.    It  is  also  much  more 

attenuated  towards  the  unfastened  end  than  the  $  case,  yet  less  so, 

than  the  attached  end.     It  is  very  firmly  attached  to  a  stem  and  lies 

quite  close  to  the  latter  (Zeller).    Fischer  von  Boslerstamm  has  noted 

that  Treitschke  has  described  a  wrong  case  as  belonging  to  this  species. 

Bruand  describes  the  case  as  being  large,  much  enlarged  medially,  almost 

ovoid  in  form,  but  with  the  obtuse  edges  (or  ridges)  feebly  indicated^ 
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SO  that  it  has  a  somewhat  trigonal  appearance.  The  case  is  soft^  the 
"  parois  "  of  it  slightly  thickened,  greyish-black,  with  some  very  small 
particles  of  earth  on  its  surface. 

Pupa. — The  pupa  appears  to  be  fastened  in  this  spacious  case 
chiefly  at  the  tail.  It  is  somewhat  glossy,  yellow-brown  in  colour,  and 
protrudes  far  on  emergence  (Zeller). 

Food-plants. — Lichens  growing  on  walls  (Treitschke),  on  old  fences 
and  walls  (Bruand),  on  GenUta  (Herrich-Schilflfer),  lichens  on  sloe- 
bushes  (Mann). 

Time  of  appearance. — Cases  in  April  and  May,  the  imagines  in  the 

latter  month  (Hartmann),  June  (Duponchel),  cases  in  May  and  June, 

imagines  in  July  (Schaum). 

Distribution. — Aubtro-Hungary  :  Buda  (Treitschke),  Vienna  (Mann). 
?  FiNLATfD  (Erschoff).  France  :  An  alpine  species — Gu6ret  (Sand),  Savoy 
(Qhiliani).  Gkumaxy:  South  Germany  (Herrich-Schaifer),  Munich  (Hartmann), 
Nieder-Sachsen  (Treitschke).  Italy:  Piedmont  (Ghiliani).  Russia:  St.  Petersburg, 
?  Esthonia  (Erschoff  and  Feild).  Scandinavia  :  Sweden — Scania,  Gothland,  Upland 
(Wallengren).     Switzerland  :  Locarno  (Chapman). 

Nearctic  species  of  Solenobia. 

Only  one  North  American  species  of  Soloiobia  [in  semu  strictii)  appears 
to  have  been  named,  viz,,  tvahhdlay  Clem.,  and  there  are  in  the  "  Walsing- 
ham  *'  collection  two  males  bearing  this  name  which  are  regarded  by 
Durranfc  and  Walsingham  as  representing  two  species.  The  one  con- 
sidered ^*  to  be  the  true  xmhlieUa  is  of  the  size  of  iS.  truiitetrella,  but 
quite  distinct,  more  mottled  with  brown  than  S,  wockii,  and  not  such  a 
smooth-looking  species.  The  other  (with  a  case)  is  close  to  S,  triqiie- 
trella.  The  name  *  walshella  *  probably  does  duty  for  a  large  number 
of  species  (and  perhaps  genera).  Clemens  describes  walshella  as  with- 
out ocelli.  Lord  Walsingham  and  I  have  carefully  studied  both 
specimens,  and  consider  them  both  to  be  Solenobia  in  your  sense  " 
(Durrant). 

Family :  taleporiidae. 

This  family  is  very  closely  allied  to  the  Solenobiids,  from  which, 
however,  it  may  readily  be  distinguished  by  the  presence  of  ocelli  in 
the  male  imagines,  and  by  the  position  of  the  larval  tubercle  il  which 
is  placed  directly  behind  i  on  the  abdominal  segments.  In  the  possess- 
ion of  ocelli  this  family  comes  nearer  to  the  Diplodomids  and  the 
general  larval  habits  are  not  at  all  dissimilar.  The  yellow  speckling 
of  the  male  Taleporia  titbidosa  is  not  at  all  unlike  that  of  Diplodoma 
herminata,  but  the  Taleporiid  females  are  almost  wingless  and  this  affords 
a  sharp  separating  line  between  the  two  families.  There  appear  to  be  only 
two  genera  yet  recognised  in  this  family — Bankesia  and  Talepoi^ia — 
the  former  thinly  scaled,  strongly  marked  with  the  characteristic  pale 
Solenobiid  specklings  (here  very  large)  but  heavily  mottled  with  darker 
markings.  In  many  respects  Bankesia  appears  to  form  a  strong  con- 
necting link  between  the  Solenobiids  and  Taleporiids,  the  superficial 
facies  tending  to  the  former,  whilst  structurally  it  belongs  to  the  latter,  at 
the  same  time  the  imagines,  like  those  of  Solenobia  y  appear  in  the  early 
spring.  The  darker-coloured  imagines  of  Taleporia  {tubulosaj  jyolitella^ 
&c.)  are  more  thickly  scaled,  have  the  characteristic  Solenobiid  speck- 
lings  much  reduced  or  absent,  and  appear  in  the  early  summer.  The  eggs 
are  laid  by  the  almost  wingless  females  (which  rest  on  the  outside  of  the 
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case)  within  the  larval  case,  and  are  mixed  with  hairs  from  the  anal  tuft, 
and,  like  those  of  the  rest  of  the  Micro- Psychids,  the  pupa-cases  of  both 
sexes  protrude  from  the  puparium.  Structurally  the  larva  has,  in  the 
migration  of  the  posterior  trapezoidal  tubercles  (ii)  behind  the  anterior 
(i),  reached  a  higher  Psychid  plane  than  Diplodoma  and  Solejiobia, 
"whilst  the  pupa  is  of  distinct  Micro-Psychid  type.  There  are  but  few 
species  described  as  belonging  to  this  family,  and  even  of  those  in- 
cluded by  various  authors  in  the  genus  Taleporia^  some  appear  to  be 
wrongly  placed.  "We  have  in  Britain  only  one  generally  recognised 
representative  in  each  genus.  In  Taleporia  we  have  tiibnlosa,  in 
Bankesia — staintoni,  Walsm.,  hitherto  known  as  cmispurcatella^  Zell. 
There  is,  however,  the  unique  doutjlam  to  be  considered  ;  certainly  it 
appears  to  us  to  be  distinct  from  any  described  Solenohia^  and,  so  far 
as  one  can  judge  from  its  superficial  appearance,  it  is  a  Bankesia, 
One,  however,  is  unable  with  an  unique  specimen  to  risk  the  examina- 
tion that  would  positively  determine  the  matter. 

Subfam.  :  TALEPOBm^AE. 

Tribe  :  taleporiidi. 
Genus  :  bankesia,  Tutt. 

SYN0NT3IY. — Genus:  Bankesia,  Tuit,  "Ent.  Record,"  xi.,  p.  191  (1899); 
Walsm.,  Ibid.,  pp.  256 et  seq.  Talaeporia,  in  part,  [Mann  and]  Zell.,*'  Stett.  Ent.  Zeit.,'* 
1850,  p.  59  ;  Hdrch.,  "Lep.  Enr,  Cat.,"  p.  78  (1851) ;  H.-Sch.,  "  Sys.  Bearb.,*'  v.,  p. 
113  (1854) ;  Sta.,  *'  Ent.  Ann.,"  1862,  p.  120  (1861) ;  "  Tin.  S.  Ear.,"  pp.  65,  70-1, 
332(1869);  Stand,  and  Wocke,  "Cat.,"  p.  105  (1861);  2nd  ed.,  p.  266(1871); 
Hein.,  •*  Schmett.  Deutsch.  Tin.,"  pp.  19-20  (1870) ;  Mill.,  •'  Cat.  L^p.  Alp.-Mar.," 
p.  296  (1875);  Rossi.,  "  Stett,  Ent.  Zeit.,"  xxxviii.,  p.  376  (1877) ;  Hrtmn.,  "Mitt. 
Munch.  Ent.  Ver.,"  iii.,  p.  195  (1879) ;  Cur6  and  Turati,  "  BuU.  Soc.  Ent,  Ital.,"xv., 
p.  3  (1882) ;  Sorh.,  »*  Die  Kleinschmett,  Brand.,"  p.  326  (1886) ;  Chr6t.,  "  LeNat.," 
p.  103  (1893) ;  Const.,  "  Ent.  Rec.,"  xi.,  pp.  255-6  (1899) ;  Walsm.,  Ibid.,  pp.  256-8 
(1899).  Psyche,  in  part,  Bruand,  "Mon.  des  Psych.,"  pp.  103,  118  (1863). 
Solenobia,  Zell.,  "Linn.  Ent.,"  vii.,  p.  356  (1852) ;  Sta.,  " Ent.  Ann.,"  1868,  pp. 
127-9  (1867)  ;  Ibid.,  p.  2  (1874) ;  Swinton,  "  Ins.  Var.,"  pp.  2-3  (1880) ;  Berce, 
"Bull.  Soc.  Ent.  Fr.,"  xxxvii.,  4th  ser.  viii.,  pp.  xlix-1  (1868).  TaUxeporina,  Seeb., 
"Ann.  Soc.  Esp.  N.H.,"  viii.,  p.  124  (1879).  Taleporia,  Meyr.,  "  Handbook,"  pp. 
775-6  (1895). 

The  generic  name  Bankesia  was  first  proposed  in  the  Eiitom,  Record^ 
vol.  xi.,  p.  191,  Vfhen  compurcatellay  Sin>,,  nee  Zell,  =  staintoniy  Walsm., 
was  cited  as  the  type.  As  the  generic  diagnosis  had  already  been 
drawn  up,  and  was  based  on  British  examples  of  so-called  conspitrcat- 
ella,  since  renamed  stainUmi  by  Walsingham,  staintoni  must  be  con- 
sidered the  true  type  of  the  genus.  This  genus,  which  is  very  distinct 
from  its  allies,  may  be  diagnosed  as  follows : 

OvcM. — Oval,  surface  smooth,  delicate  in  texture,  laid  in  larval  case. 

Case. — Large,  coarse,  trigonal  in  transverse  section,  covered  with  coarse  sand, 
pupa-case  of  both  sexes  protrudes  at  emergence  of  imago. 

Lakva. — Head  retractile ;  thoracic  segments  also  partially  retractile,  covered 
with  corneous  plates ;  true  legs  strong,  a  prominent  rounded  eminence  bearing  a 
short  thick  hair  between  the  true  legs  on  either  side ;  the  basal  joint  of  the  true 
legs  swollen,  with  strong  ventral  bristles ;  prolegs  short  with  oval  of  hooks  broken 
on  inner  edge;  the  abdominal  segments  flattened  ventrally,  formed  of  distinct 
plates;  the  anal  segment  large,  swollen,  with  large,  triangular,  corneous  dorsal 
plate;  tubercles  i  and  ii  trapezoidal,  ii  just  outside  i ;  on  the  pro-  and  mesothorax 
tubercles  i  and  ii  fused  into  one  plate ;  antennas  3-jointed  ;  eyespot  with  only  one 
^?  two)  ocelli  discernible. 

Pupa. — Male :  Dorsal  head-piece  moderate,  labrum  large  and  square,  two  hairs 
on  each  side  ;  maxillH3  triangular,  with  a  very  large  maxillary  palpus ;  mandibles 
rounded,  projecting;  labium  divided,  the  labial  palpi  project,  divided  for  two- 
thirds  length ;  antcnmc  to  end  of  wings,  and  wings  to  end  of  5th  abdominal ;  the 


BANKESIA  DOUGLASII*  201 

2nd  pair  of  legs  beyond  wings,  and  3rd  pair  beyond  2nd,  the  1st  pair  Bhorter 
than  wings;  tubercles  as  in  hirva;  dorsal  spines  form  patch  in  front  of  i  on 
ab<lominal  segments  5-8  ;  long  recurved  setse  on  8-10,  two  dorso-anal  spikes  close 
together ;  spiracles  on  small  conical  projection  ;  two  swollen  bulbs  on  venter  of  9th 
abdominal ;  movable  segments  3-7.  Feiiuile :  Mouth-parts  modified,  labium  in 
three  sections,  maxillary  palpi  obsolete  ;  antennae  only  to  end  of  labial  palpi ;  wings 
to  end  of  2nd  abdominal ;  movable  segments  3-6 ;  eyepiece  large ;  dorsal  spines, 
recurved  setae,  and  dorso-anal  spikes  much  as  in  male. 

Imago. — Male :  Wings  elongate,  strongly  speckled  (as  in  Solrnohia) ;  tongue 
obsolete ;  ocelli  as  in  Taleporia^  antennae  with  each  segment  thickened  basally  and 
distally,  with  two  transverse  rows  of  scales  dorsally,  and  a  transverse  row  of  long 
hairs  at  base  ventrally,  a  few  shorter  hairs  in  front  of  this  row.  Female  :  Nearly 
apterous,  legs  well-developed,  anal  tuft  strongly  developed  ;  ovipositor  as  in  Tale- 
poria  and  Solenohia^  emerges  from  case  for  copulation,  and  remains  outside  for 
egg-laying. 

The  genus  Bauhrsia  has  been  but  little  studied,  and,  at  present, 
only  two  species  can  be  considered  as  well  known,  re;:.,  7>.  alpentrdla  a 
widely-distributed  species  in  the  Alps  of  central  Europe,  and  the 
species  that  occurs  in  England,  Belgium,  ?  France  and  Corsica,  and 
that  has,  until  quite  recently,  been  known  as  omHpurcatdla,  Zeller,  but 
which  Walsingham  has  recently  determined  to  be  distinct  from  Zeller*s 
Tuscan  type,  and  for  which  he  has  proposed  the  name  staintoni. 
Besides  these,  Walsingham  has  described  another  species  taken  on  the 
slopes  of  the  Monte  d'Oro,  near  Vizzavona,  in  Corsica,  under  the  name 
of  montaneUa,  whilst  Constant  has  also  described  a  species  allied  to 
cnnapHtraU'lla  and  HtainUmi,  as  verneUa.  This  occurs  in  the  Alpes- 
Maritimes  in  March,  and  Chapman  notes  it  as  being  similar  to 
staintoniy  but  larger,  more"  uniformly  dotted  and  rarely  with  the  dark 
mark  on  the  inner  margin.  Another  of  Constant's  species  is  named 
defoUvllay  and  is  reported  from  the  Esterels  and  Alpes-Maritimes 
in  November.  Some  doubt,  however,  has  been  expressed  as  to  whether 
this  be  really  a  Banh'sia,  its  antennal  structure  disagreeing  therewith. 
It  appears  probable,  therefore,  that  the  genus  is  more  extensive  than 
has  been  generally  supposed.  The  life -hi  stories  of  B,  alpestrella  and 
B.  ataintoni  have  been  fairly  thoroughly  worked  out,  although  until 
now  the  latter  has  not  been  published.  We  have  already  noted  (p.  200) 
our  uncertainty  as  to  the  position  of  (huffloHiL  Its  superficial  appearance 
leaves  us  no  option  but  to  place  it  in  this  genus.  Durrant  say  a  that 
**  it  strongly  recalls  utaintoni,  and  one  might  assume  that  this  con- 
formity would  be  also  indicated  in  the  larval  stage,  but  in  any  case 
neither  dowflasii,  venwlla  nor  Htaintoni  are  identical  with  the  true 
coiispurcatdla/* 

Bankesia  douglasii,  Stainton. 

Synonymy.— Species  :  Doutilam,  Sta.,  •' Ins.  Brit.,*'  pp.  19-20  (1«54);  "Man.," 
ii.,  p.  280  (1859) ;  Mevr.,  "  Handbook,"  dc,  p.  775,  in  part  (1895) ;  Walsm.,  "Ent. 
Kec,"  xi.,  p.  257  (1899).  TriV/Mfrrf///!,  Dbld.,  *  List,"  2nd  ed.,  p.  27  (1859),  nee 
Treitschke.  [Meyrick's  reference  of  this  species  to  irorA/i,  Hein.,  a])pears,  after 
comparison  of  the  specimen  with  tcockiiy  to  be  erroneous.] 

OaioiNAii  DESCRIPTION. — Solcfinbia  (h)U(fla,siiy  n.  sp.  Alis  anticis  vix 
angustis,  apice  pauUulum  rotundato,  cinereo-fuscis,  apicem  versus  satura- 
tioribus,  maculis  numerosis  irregularibus  mediocribus  fere  distinctis 
albidis.  Exp.  al.  6  lin.  Head,  face,  and  antennte  greyish -fuscous. 
Anterior  wings  hardly  narrow,  with  the  apex  slightly  rounded,  greyish- 
fuscous,  towards  the  ai>ex  rather  darker,  with  numerous  irregular 
rather  large  whitish  spots  somewhat  sharply  defined ;  cilia  whitish,  with 
some  fuscous  patches  opposite  the  fuscous  portions  of  the  hinder 
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margin.  Posterior  wings  pale-grey  with  paler  cilia.  A  single  specimen, 
in  the  collection  of  Mr.  Douglas,  taken  by  him  at  Birch  Wood  in  the 
spring  (Stainton,  Insecta  Britannica^  pp.  19-20). 

Note  on  the  unique  specimen  of  B.  douglasii. — This  certainly 
appears  to  be  most  decidedly  a  species  quite  distinct  from  any  of  the 
known  Palaearctic  species ;  and  we  cannot  even  imagine  that  it  can 
possibly  be  an  extreme  aberration  of  any  of  them.  We  have  little 
doubt  that  it  is  a  Bankesia,  and  its  superficial  appearance  is  very  like 
B,  8tat7itoni,  although,  owing  to  its  pale  ground  colour,  it  reminds  one 
even  more  of  B.  alpeatreUaj  whilst  it  shows  no  really  very  close  con- 
nection therewith.  The  darker  fuscous  markings  are  prominent  and 
take  the  form  of  somewhat  irregularly  oblique  lines  from  costa  to  outer 
margin  before  the  apex,  but  the  specimen  is  aberrant,  for  on  the  left 
forewing  these  form  a  V  with  the  point  on  the  outer  margin.  The 
other  more  regular  dark  markings  of  the  right  forewing  are  also  aber- 
rant on  the  left,  where  the  discoidal  cell  is  in  a  pale  transverse  band 
distinctly  edged  on  its  inner  margin  by  a  fuscous  line  which  separates 
the  basal  and  outer  areas  of  the  wing.  No  such  band  is  observable 
on  the  right  forewing.  There  is  a  distinct  but  small  fuscous  spot 
about  halfway  along  the  inner  edge  of  the  forewing  (in  the  same 
position  as  the  larger  one  in  B.  »taintoni)y  whilst  a  paler  marginal 
blotch  just  within  this  spot  is  also  distinctly  traceable. 

Comparison  of  8.  douglasii  with  S.  inconspicuella. — Anterior 
wings,  6'"  in  expanse,  broader  than  those  of  *S'.  incomincnella,  the  tip 
less  rounded,  the  whitish  spots  more  sharply  defined,  and  the  dark 
marginal  spots  wanting.  Perhaps  only  a  form  of  S,  inconsjncueUa 
(Stainton). 

Locality. — Surrey:  Birch  Wood  (Douglas). 

Bankesia  staintoni,  Walsm. 

Synonymy. — Species :  Staintoni,  Walsm.,  '*Ent.  Record,"  xi.,  pp.  257-8  (1899). 
Conspurcatella,  [?Bruand,  '*  Mon.  des  Psvch.,"  pp.  103,  118,  no.  76,  pi.  ii.,  fig.  76 
(1863)]  ;  Sta.,  "  Ent.  Ann.,"  1868,  pp.  127-9,  (pi.)  fig.  3  (1867);  1874,  p.  2  (1874) ; 
Hein.,  "  Schmett.  Deutsch.  Tin.,"  pp.  19-20,  in  part  (1870) ;  Stand,  and  Wocke, 
"Cat.  Lep.  Eur.,"  p.  266,  no.  1,330  (1871);  [?  Rossi.,  *' Stett.  Ent.  Zeit.," 
xxxviii.,  p.  376  (1877)];  [?Seeb.,  "An.  Soc.  Esp.N.H.,'*  viii.,  p.  124  (1879);  ?Hrtmn., 
"Mitt.  Munch.  Ent.  Ver.,"  iii.,  p.  195,  no.  1,330  (1879)];  Swinton,  "  Ins.  Var.,»' 
pp.  2-3  (1880) ;  Curo  and  Tur.,  "  Bull.  Soc.  Ent.  It.,"  xv.,  p.  3,  in  part  (1882) ; 
[?Sorh., "  Die  Kleinschmett.  Brand.,"  p.  326,  no.  1  (1886)] ;  Meyr., "  Handbook,"  Ac, 
pp.  776-6  (1896);  Chapman,  "Ent.  Mo.  Mag.,"  xxxii.,  p.  80  (1896).  [Heinemann 
considers  (evidently  following  Zeller)  this  species  to  be  possibly  the  lapidiceUa  of 
Gu^n^e  (Ann.  Soc.  Ent.  France^  iv.,  p.  14  (1S4(\)  =pectinella,  Dup.  (Hist.  Nat., 
supp.  iv.,  p.  512,  pi.  89,  fig.  6),  which  is  incorrect.] 

Original  description. — A  careful  description  of  the  British  species 
hitherto  confused  with  amsjnnratella ,  Zell.,  will  be  found,  Knt,  Ann,, 
1868,  pp.  128-9,  (pi.)  fig.  3,  of  which  I  have  the  original  MS.,  but  as 
this  was  evidently  taken  from  Belgian  specimens  sent  by  M.  Fologne, 
before  Mr.  Swinton's  English  specimens  were  received,  it  cannot  at 
present  be  safely  applied  to  an  English  type,  although  it  would  fit  it 
extremely  welP-'.  ...  It  would  be  appropriate  to  apply  to  this  the 
name  Htaintoni  (Walsingham,  KnL  liecord,  xi.,  p.  257).  Stainton's  de- 
scription reads  as  follows  :  "  Alis  anticis  angustulis,  albido-stramineis, 
nitidis,  concinne  fusco-punctatis,  maculis  tribus  majoribus  fuscis,  prima 

*  We  have  no  hesitation  in  stating  that  the  specimens  in  the  *'  Stainton  "  coll. 
received  from  M.  Fologne  (Brussels)  and  Bwinton  (Southampton)  arc  specifically 
identical. 
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dorsi  basim  versus,  secunda  dorsi  ante  medium,  tertia  disci  pone  medium ; 
antennis  distinctissime  ciliatis.  Exp.  al.  5^-6^  lin.  Head  fuscous.  Face 
fuscous,  mixed  with  whitish  straw  colour.  Antennse  pale  fuscous,  very 
distinctly  ciliated.  Anterior  wings  shining,  whitish  straw  colour, 
delicately  spotted  with  fuscous,  and  with  three  larger  fuscous  spots, 
the  most  distinct  at  the  end  of  the  discoidal  cell ;  on  the  inner  margin, 
a  little  before  the  middle,  is  another  almost  as  distinct,  and  the  third 
lies  on  the  inner  margin  near  the  base  of  the  wing ;  the  small  spots 
along  the  costa  beyond  the  middle  are  particularly  distinct ;  cilia 
fuscous  at  the  base,  then  paler  fuscous,  intersected  by  several  faint 
dashes  of  whitish  straw  colour.  Posterior  wings  pale  grey,  with  a 
faint  purplish  gloss ;  the  cilia  silky  pale  grey.  In  markings  this 
perhaps  comes  nearest  to  S,  iriconajncnella  but  is  distinguished  at  a 
glance  by  the  very  different  ground  colour,  by  the  more  opaque  hind- 
wings,  and  by  the  distinctly  ciliated  antennae  "  (Stainton,  Knt.  Annnalf 
1868,  pp.  128-129).  Stainton  adds:  "This  description  had  been 
written  out  for  M.  Fologne,  whilst  under  the  impression  that  the 
insect  was  new  to  science.  .  .  .  but  in  working  at  my  forth- 
coming volume.  The  Tineina  of  Soittheni  Knropf,  when  I  came  to  the 
description  of  Soleiwhia  cmispiircatella,  it  at  once  occurred  to  me  that 
this  was  my  Southampton  friend,  and,  on  comparing  description  and 
specimens  together,  this  identity  was  at  once  apparent.*'  Walsingham, 
by  comparison  of  British  examples  with  Zeller's  original  type,  has 
arrived  at  a  contrary  opinion. 

Imago. — Anterior  wings  average  llmm.-lSmm.,  shining  whitish 
straw  coloured,  delicately  spotted  with  fuscous,  with  three  larger  fuscous 
spots,  the  most  distinct  at  end  of  discoidal  cell,  the  second  on  inner 
margin  a  little  before  the  middle,  the  third  on  inner  margin  near  the 
base ;  the  small  spots  on  outer  half  of  costa  particularly  distinct ;  cilia 
fuscous  at  base,  then  paler  fuscous  intersected  by  faint  dashes  of  straw 
colour.  Posterior  wings  pale  grey,  with  a  faint  purplish  gloss,  cilia  pale 
silky  grey. 

Vamation. — The  series  in  the  **  Stainton  "  (continental)  collection 
consists  of  :  (1)  Five  examples  labelled  **  Fologne,  v,  *61,"  which  vary 
from  10*6mm.-14mm.  in  wing  expanse,  and  also  vary  in  the  size  and 
distribution  of  the  dark  fuscous  spotting.  (2)  Two  specimens  and  a 
case  (numbered  3,818),  12'5mm.  and  14mm.  in  expanse  quite  similar 
to  the  others.  The  series  in  the  **  Frey  "  collection  consists  of  : — (1) 
Two  examples  labelled  **  Briissel  "  (the  larger  one  set  exactly  as  those 
in  the  **  Stainton  "  collection  labelled  3,818).  (2)  Four  specimens  from 
Ajaccio,  labelled  "  S,  spec.?."  The  first  two  specimens  in  this  series 
are  rather  more  thickly  sprinkled  with  dark  fuscous  spots  than  are  the 
darkest  Brussels  examples,  the  third  is  so  little  sprinkled  and  the  spots 
so  small  that  one  is  reminded  of  the  palest  specimens  of  7i.  alpestrellay 
the  fourth  is  intermediate,  though  tending  to  the  pale  ill-marked  form. 
This  last  appears  to  be  almost  identical  with  a  Southampton  example 
we  have.  That  these  four  all  represent  one  species  is  certain  from  the 
rather  narrower  wings  and,  I  think,  the  rather  more  convex  costa  of 
the  forewings  (though  the  first  example  does  not  show  this).  They 
are  very  uniform,  12-5mm.,  in  wing  expanse.  In  spite  of  their  varia- 
tion we  believe  that  they  are  specifically  identical  with  our  British 
insect.  In  the  **  Stainton  "  Britifch  collection,  are  four  of  Swinton's 
specimens  from  Southampton  Water,  poor  as  to  condition,  but  varying 
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in  the  amount  of  dark  fuscous  speckling ;  there  is  also  a  specimen 
labelled  "  bred  March  '92,  Southampton  Water  (Bankes),"  18mm., 
which  is  very  dojk. 

Comparison  of  B.  staintoni  and  B.  conspurcatella. — The  diffe- 
rences cited  by  Walsingham  as  distinguishing  B.  stainUmi  from  Zeller's 
type  of  aymimrcatella  are,  on  the  whole,  perhaps  less  than  those  exist- 
ing between  the  former  and  two  specimens  in  the  **  Frey  '*  collection 
from  Ajaccio,  but  which  we  have  little  doubt  are  specifically  identical 
with  our  British  insect,  and  one  feels  that  one  would  like  a  fair  repre- 
sentative lot  of  Mann's  original  captures,  or  a  modern  series  from 
Pratolino  or  Pratovecchio,  to  determine  the  matter  more  definitely. 
Walsingham's  comparison  of  the  two  insects  reads  as  follows  :  "  As 
compared  with  the  true  compKrcatellay  Zell.,  the  English  species  is 
distinctly  darker,  the  ground  colour  having  a  more  yellowish  tint,  the 
darker  markings  being  more  distinctly  brownish -fuscous  (not  *  gelb- 
braunen'  as  described  by  Zeller),  the  hindwings  are  much  darker 
than  in  any  other  species  of  the  compurcatella  group,  and  have  a 
purplish  tinge.  Another  very  noticeable  point  is  that  in  the  true  con- 
aptncatella  the  outer  half  of  the  cilia  of  the  forewings  is  pale  yellowish, 
as  described  by  Zeller  [Linn,  Tint,,  vii.,  857 — *  Franzen  an  der 
Wurzelhalfte  braungrau,  aussen  bleich-gelblich '] ,  whereas  in  the 
British  species  they  are  noticeably  shaded  by  a  series  of  strong 
brownish-fuscous  streaks  running  through  them  from  the  dark  basal 
portion,  which,  however,  in  both  species,  occupies  somewhat  less  than 
one-half  of  their  total  length.  The  forewings  are  also  shghtly  less 
elongate,  and  with  a  more  rounded  apex,  having  a  generally  more 
abrupt  appearance.  The  legs  and  abdomen  are  also  of  a  very  dis- 
tinctly darker  shade,  to  which  the  terms  of  Zeller's  description: 
*Korper  gelbbraunlich  mit  bleich-ochcrbriiunlicher  Behaarung  und 
solchen  Fiihlern  und  Beinen  '  {loc,  cit.,  856)  could  not  apply."  There 
is  sufficient  uncertainty  about  a  species  separated  on  the  tint  and  the 
amount  of  elongation  of  the  forewings  (three  of  the  Ajaccio  specimens  in 
the  **  Frey  "  collection  have  noticeably  pointed  forewings,  and  so  have 
some  British  examples)  to  tempt  us  to  give  Zeller's  original  diagnosis 
of  conspnrcaU'Ua,     This  reads  (excluding  the  synonymy)  as  follows : 

Talaeiwria  conspurcatella  (Kollar,  in  litt.),  [Mann  and]  Zeller,  •*  Stett.  Ent. 
Zeit.,'*  xi.,  pp.  59-00,  no.  4  (1850);  *•  Linn.  Ent.,"  vii.,  p.  3.5G  (1852) ;  Hdrch., 
'♦Lep.  Eur.  Cat.,"  p.  78,  no.  2  (185li ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  pi.  Hi.,  fig.  365 
(1851) ;  p.  113,  no.  207  (18.54);  Stand,  and  Wocke,  *'  Cat.,"  p.  105,  no.  1,102  (1861); 
2nd  ed.,  p.  266,  no.  1,330,  in  part  (1871) ;  Sta..  "Ent.  Ann.,"  1808, pp.  127-9,  in 
part  (1867) ;  **  Tin.  S.  Eur.,"  pp.  55,  70-1,  332  (1869) ;  Hein.,  ••  Schmett.  Deutsch. 
Tin.,"  pp.  19-20,  in  part  (1870) ;  Cur6  and  Tur.,  •'  Bull.  Soc.  Ent.  It.,"  xv.,  p.  3,  in 
part  (1882);  Walsm.,  *'  Ent.  Rec.,"  xi.,  pp.  256-8  (1899).  Im  Marz  bei  Pratolino  und 
Pratovecchio  an  einer  iiberhangenden  Felsenwand  beim  Arno ;  hier  ting  ich  in  den 
Morgenstunden  bei  triibcm  Wetter  gegen  20  Mannchen.  [Conttpurcatella^  mas., 
antennis  interrupte  longius  ciliatis,  alls  ant.  albido-griscis  fuscescenti-punctatiB, 
macula  paria  venae  IransvereaB  cbscuriore.  Grosse  wenig  liber  Tinea  stelliferella 
oder  Micropteryx  S2^^'^"^^^^f^l^f'i  Fliigel  noch  gcstreckter  als  bei  T.  triquetrella, 
Kurper  braunlichgiau,  Kopf  etwns  heller  und  wenig  behaart.  Eiihler  mit  langen, 
am  Ende  verdickten  Gliedem  ;  jedes  01  led  hat  an  der  Verdickung  niehrere  langere 
Bteife  Haare,  daher  sind  die  Fiihler  in  zwei  Beihen  unterbrochen  langhaarig 
gefranzt.  Beine  giaugelblich.  Vordertiiigel  unrein  bleichgelb,  Fehr  hell,  etwas 
glanzend,  mit  ziemlich  reichlichen,  groben,  hellbraunen  Punkten  bestreut,  die  am 
Hinterrande  wenig  dichier  Ktehen,  als  andeiwtirts.  Ein  brauner,  durch  hellbraune 
EinfasFurg  zum  Fleck  verstaikter  Punkt  steht  auf  der  Querader.  Franzen  an  der 
Wurzelhalfte  braungrau,  Eonst  bleichgelb.  Hintcrfliigel  »chmal,  sehr  licht  grau. 
Vnterseite  aller  Fliigel  cinfarbig  gclbbriiunlichgrau,  ctwub  gliiuzcud.  Dus  Wcibchcu 
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sowie  der  Baupensack  ist  mir  unbekannt.  Diese  Ueinste  Talaeporiaj  die  ich  kenne, 
ist  vielleicht  nur  T,  lapicidella^  iiber  welche  Gu^n6e  im  4ten  Bande  der  neuen 
Beihe  der  Annalen  de  la  Soc.  Entom.^  p.  14,  Folgendes  schreibt :  TaUuporia^  B. 
antennis  [maris]  valde  pectinatis :  Lapidicclla  [Lapicidella]  ^  Zell.,  in  not., 
B^aom.  [!J,  Geoffr.  [!j* — Pectinella^  Dup.,  Suppl.  (non  aliorum  aactor).  Statura 
vix  stelliferellae.  Alae  anticae  albogriseae  nitidulae,  strigulis  inaequalibus,  puncto 
cellularl  maculaque  apicali  obscurioribus.  Ponticae  albidae,  corpus  cinereum. 
Folliculum  [!J  conicum,  recur^'um,  brere,  grania  undique  conspersum.  Fern, 
fusco-rubricans,  scutulo  brunneo.  Das  durch  die  Schrift  Ausgezeichnete  in  der 
Beschreibung  weicht  von  meinem  Exemplar  der  cou^urcatelUt,  ab. — Duponchel's 
Abbildung  (supp.  iv.,  pi.  89,  fig.  6,  Soleiwhia  2)ectinell<i)  lasst  sich  eben  so  wenig 
wie  seine  Beschreibung  mit  Sicherheit  hierher  bringen  ;  in  beiden  fehlt  der  dunkle 
Fleck  der  Vorderfliigel]   (Zeller,  Stettin.  EniomologUche  Zeitung,  1850,  pp.  59-60). 

Zeller  notes  (Linn.  Ent,,  vii.,  p.  356)  conspinratella  as  being  as 
small  as  S.  inconsfncuella,  but  very  recognisable  by  its  ochreous-yellow 
colour  and  the  strongly  fringed  antennae.  The  body  yellowish-brown 
with  pale  ochreous-brown  hairs,  antennae  and  legs.  The  antennae  have 
long  joints,  thickened  at  the  ends,  and  in  each  thickening  two  tufts  of 
rather  long,  stiff,  pale  hairs,  whereby  they  appear  as  two  rows  of  inter- 
rupted, tufted  fringes  1.  The  forewings  2J"',  elongate,  with  a  very 
rounded  anal  angle,  slightly  convex  hind  margin  and  rounded  apex, 
pale  dirty-yellow,  very  slightly  glossy,  with  many  rather  coarse  yellow- 
brown  spots,  which,  however,  appear  as  spotlets  (Piinktchen)  to  the 
naked  eye  and  are  somewhat  more  closely  placed  at  the  hind  margin 
than  elsewhere.  A  brown  dot,  increased  to  a  patch  by  a  lighter  shade 
surrounding  it,  forms  the  discoidal  lunule.  Fringes  brown-grey,  pale 
yellow  exteriorly.  The  hindwings  narrow,  scarcely  widened  beyond 
the  middle,  with  a  slightly  rounded  apex,  very  pale  grey  in  colour. 
The  underside  of  all  the  wings,  shiny,  unicolorous  yellow-brownish- 
grey  (Zeller).  Mann  discovered  the  species  in  Tuscany,  at  Pratolino 
and  Pratovecchio  near  Florence,  on  a  wall  of  overhanging  rocks  by 
the  Arno,  capturing  about  twenty  males  in  March,  1846,  in  the  morn- 
ing, in  dull  weather. 

Comparison  of  B.  staintoni  with  B.  vernella  and  B.  montanella. 
— Closely  aUied  as  are  JL  staintoni  and  B,  consinuxatella,  it  would 
appear  that  IL  vernella  and  B,  montanella  are  equally  closely  allied  to 
them.  Stain  ton  considered  that  specimens  of  a  Bankeua  obtained  at 
Fontainebleau  were  referable  to  B.  staintoni.  Constant  now  says  (Knt. 

*  Wenn  Auctoren  auf  diese  Weise  hinter  einem  Namen  aufgefilhrt  werden,  so 
bedeutet  dies  doch  wohl,  dass  der  Name  be!  ihnen  vorkomme.  Dies  ist  aber  weder 
bei  B^aumur,  noch  bei  Geoffroi  dei'  Fall  (Zeller). 

t  Chapman  notes  the  antennee  of  7^  xtaintoni  as  being  somewhat  different  from 
the  description  of  those  of  B.  coiispKrcatella  as  here  given,  but  suspects  that,  when  the 
difficulties  of  obtaining  an  exact  account  of  them  are  taken  into  consideration,  they 
are  really  meant  to  refer  to  it.  He  notes  :  *'  In  dry  specimens  {staintoni),  it  is  not  easy 
to  be  at  all  sure  where  the  joints  between  the  segments  of  the  antennae  occur,  but 
the  sequence  of  parts  is  not  affected  by  this  difficulty — the  only  difference  would  be 
in  placing  the  joint  at  a  different  point  in  the  sequence.  Assuming  a  certain  darker 
transverse  line  to  be  the  joint,  then,  dormllyy  a  little  beyond  this  is  a  transverse 
row  of  several  scales,  not  reaching  to  the  end  of  the  segment,  whilst  beneath  the 
ends  of  these  arises  another  row  reaching  beyond  the  end  of  the  segment  and  past 
the  joint  to  the  base  of  the  first  row  of  scales  of  the  next  segment.  Ventrally,  the 
segment  is  thickened  basally,  and  again  slightly  distally.  The  basal  thickening  carries 
seven  or  eight  long  pale  hairs  (If  times  the  length  of  segment)  in  an  almost  exact 
transverse  line,  whilst  beyond  this  are  two  rather  shorter  hairs  on  the  more  slender 
middle  of  the  segment,  one  beyond  the  other,  and  again,  two  or  three  shorter  on  the 
terminal  thickening,  one  or  two  similar  ones  preceding  them,  and  about  one-fourth 
the  length  of  the  segment.'' 
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Recordy  xi.,  pp.  255-256)  that  he  is  unable  to  distinguish  these 
Fontainebleau  examples  from  his  vemella^  which  he  describes  (exclud- 
ing the  synonymy)  as  follows  : 

TaXaeporia  vernella,  Cnst.,  "Ent.  Rsc,"  xi.,  pp.  255-6  (1899);  Walsm., 
Ibid.,  256-9,  in  part  (1899).  ?  Liclunella,  Berce,  *•  Bull.  Soc.  Ent.  Fr.,"  4th  ser. 
viii.,  pp.  xlix-1  (1868).  ?  Compurcatella,  Mill.,  '*  Gat.  L^p.  Alp.-Mar.,"  p.  295,  excl. 
case  (which  =  L.  lapidella)  (1875);  [?Chr^t.,"Le  Nat.,"  p.l03  (1893)].— <r.  Enver- 
gure  :  ll-12mm.  Fond  des  ailes  sap^rieares  d'un  gris  jaun&tre  on  argileux, 
sem^  irr^gulidrement  sar  toute  sa  surface  d'un  assez  grand  nombre  de  traits 
noir&tres,  tr^s  courts,  ordinairement  plus  ^pais  sur  la  cdte,  et  formant,  chez  les 
Bujets  en  bon  ^tat,  une  sorte  de  r<§seau  a  mailles  plus  ou  moins  serr^es ;  quelquefois 
une  bande  transversale  de  mdme  couleur,  ^troite,  interrompue,  contour  ne  I'extremit^ 
de  la  cellule,  et  aboutit  un  peu  avant  le  milieu  du  bord  interne,  sur  lequel  sa 
presence  n'est  souvent  indiqu^e  que  par  une  petite  tache  obscur^ment  quadrangu- 
laire.  Angle  anal  peu  saillant,  arrondi,  presque  effac^.  Frange  de  la  couleur 
du  fond,  distinctement  entrecoup^e  de  noir&tre.  Ailes  inf^rieures  d'un  gris  p&le 
uni.  Dessous  des  quatre  ailes  de  la  mSme  couleur  que  le  dessus,  mais  sans  repro- 
duction sensible  des  traits  et  dessins  des  sup^rieures.  Corps  enti^rement  d'un  gris- 
brun.  Antennes  brunes,  avec  deux  rangs  opposes  de  cils  courts.  La  ?  m'est 
inconnue.    Alpes-Maritimes  en  mars.   Beaucoup  d'exemplaires. 

Constant  notes  that  this  species  is  somewhat  near  B,  alpentrella, 
always  smaller  (about  3mm.),  its  head  brown  not  whitish  ;  its  wings 
darker,  the  forewings  much  sprinkled  with  black  scales.  He  doubts  its 
being  distinct  from  the  species  captured  in  the  neighbourhood  of  Paris 
and  sent  out  as  conapurcatella, 

B,  montandla  is,  according  to  Walsingham,  most  nearly  allied  to  B. 
vernella,  but  to  be  distinguished  from  it  by  the  larger  proportion  of  the 
pale  ground  colour  on  the  forewings,  especially  between  the  end  of  the 
cell  and  the  apex,  the  hindwings  being  also  somewhat  more  acutely 
pointed.     The  species  is  described  as  follows  : 

B,  montanella. — Antennae  biciliate  (2J);  pale  cinereous,  banded  with  pale  brownish 
fuscous.  Palpi  loosely  clothed,  pale  cinereous.  Head  and  thorax  brownish-cinereous. 
Forewings  slightly  shining,  pale  yellowish-cinereous,  with  pale  brownish-fuscous 
speckling  on  the  basal  half,  becoming  less  frequent  beyond  the  middle  and  more  con- 
fluent around  the  apex  and  termen,  where  it  forms  a  series  of  small  irregular  spots  ; 
a  spot  of  this  confluent  speckling  occurs  about  the  middle  of  the  costa,  and  is 
followed  by  a  rather  more  conspicuous  costal  spot  a  little  beyond  it,  with  two  or 
three,  less  noticeable,  between  this  and  the  apex ;  on  the  dorsum  is  also  sometimes 
a  confluent  spot  before  the  middle ;  in  the  amount  of  confluence  of  the  darker 
shade-speckling,  specimens  vary  considerably,  the  tendency  to  such  confluence  being 
to  form  a  shade  at  the  base,  one  or  two  shade-spots  on  the  cell,  the  outer  one  always 
at  its  end  (in  addition  to  the  marginal  and  apical  spots  already  noticed) ;  the  cilia 
are  of  the  pale  ground-colour  of  the  wing,  but  show  a  slight  brownish-fuscous  shade 
running  through  them  near  the  base,  not,  however,  reaching  to  one-half  of  their 
length.  Exp.  al.  llmm.-12mm.  Hindwings  pale  grey  ;  cilia  shining  pale  greyish- 
cinereous.  Abdomen  greyish-fuscous.  Legs  pale  brownish-cinereous,  tarsi  very 
faintly  pale-spotted.  Type :  i  (81,616)  Mus.  Wlsm.  (  9  ignota).  Habitat :  Corsica — 
Vizzavona,  May  9th-15th,  1896  (26  specimens)  (Walsingham,  Ent.  Record,  xi., 
pp.  256-8). 

This  appears  to  be  most  nearly  allied  to  M.  Constant's  Cannes 
species,  but  is  distinguishable  by  the  larger  proportion  of  the  pale 
ground-colour  on  the  forewings,  especially  between  the  end  of  the  cell 
and  the  apex  ;  the  hindwings  are  also  somewhat  more  acutely  pointed. 
I  am  unacquainted  with  its  larval  habits,  not  having  met  with  the  case, 
although  I  carefully  searched  the  many  rocks  which  crop  up  among 
the  mass  of  low  junipers  (Jnnipenis  sabina),  over  which  the  male  flies 
in  the  early  morning  at  a  considerable  elevation,  near  Vizzavona,  on 
the  slopes  of  Monte  d'Oro  (Walsingham). 

Comparison   of   B.  staintoni  and  B.  alpestrella. — B.   alpestrella 
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is  a  rather  larger  and  paler  insect  than  li,  staintoni^  which  differs  from 
the  former  in  the  shorter  wings,  their  more  yellowish  tint,  and  the 
more  extended,  and  longer  ciliations  to  the  antennae  (Heinemann). 
The  original  description  of  alpestrella  (excluding  the  synonymy)  reads 
as  follows : 

Alpestrella,  Hein.,  "  Schmett.  Deutsch.  Tin.,"  p.  20,  no.  4  (1870) ;  Stand, 
and  Wocke,  "  Cat.,"  p.  266.  no.  1,331  (18 il) ;  Frey,  "  Stett.  Ent.  Zeit.,"  xxxii.,  p. 
130,  no.  43  (1871) ;  *'  Lep.  der  Schweiz,"  p.  334  (1880) ;  Hartmn.,  '*  Mitt.  Miinch. 
Ent.  Ver.,"  iii.,  p.  195,  no.  1.331  (1879);  Sand,  »' Cat.  L^p.  Auv.,"  p.  154. 
no.  1,331  (1879).  Compurcatella,  Meng.,  "  Stett.  Ent.  Zeit.,"  xxii.,  p.  164 
(1861);  Frey,  *' Mitt.  Schw.  Ent.  Ges.,"  iii.,  p.  42  (1869).  rf.  Vorder- 
fliigel  hell  silbergrau  rait  braungrauen  Querstrichein  und  einem  solchen 
Fleckchen  am  Queraste.  die  Franzen  an  der  Wurzel  dunkel  gefleckt,  die 
Fiihler  kurz  und  dicht  gewimpert.  3  L.  $ .  Gelbbraun  mit  dunkelbraunem 
Kopf  und  Thorax  und  gelbgrauer  Afterwolle.  lA  L,  .  .  .  In  Ober-Engadin, 
im  Juli,  die  Raupe  an  den  Flechten  der  Felsen.  I)er  Sack  kurz,  mit  weissen  und 
braunen  Flechtentheilen  bekleidet.  Ein  Stiick  vom  Alpeleck  von  Wocke  hat 
merklich  breitere,  an  der  Spitze  gerundetere  Fiiigel,  das  Gitter  auf  den  vordem 
verloschen  und  die  Wurzel  der  Franzen  fast  ungefleckt  dunkel.  Es  scheint  eine 
besondere  Art  zu  sein,  ich  wage  aber  nicht,  es  als  solche  aufzustellen,  zumal  Ihm 
die  Palpen  fehlen,  die  vielleicht  abgebrochen  sind  (Heinemann,  Schmett.  Deutsch, 
Tin.,  p.  20). 

This  species  is  recorded  from  the  Upper  Engadine,  Zermatt,  St. 
Moritz  to  Sils,  Maloja  (Frey),  Mont  Dore,  Auvergne  (Sand)  ;  cases 
were  seen  on  the  rocks  about  Fusio,  the  Simplon,  Evolena,  Arolla, 
during  the  last  summer  (1899)  and  the  species  is  probably  widely 
distributed  (Chapman  and  Tutt). 

Eoo -LAYING. — The  ?  emerges  from  her  case  and  the  male  copulates 
with  her  whilst  clinging  to  the  emergence-end.  She  then  lays  her  eggs 
inside  the  larval-case,  packing  them  securely  among  the  wool  detached 
from  the  end  of  her  abdomen  (Bankes). 

Ovum. — The  egg  is  oval  in  outline,  'Gmm.  long,  •4mm.  wide; 
surface  smooth  and  very  delicate  in  texture. 

Case. — The  case  is  somewhat  large  and  coarse,  being  from  6-8mm. 
in  length  and  2* 75mm.  wide  at  its  broadest  part.  It  is  distinctly 
trigonal  in  transverse  section,  composed  of  three  almost  equal  faces. 
It  is  made  of  whitish  silk  and  is  thickly  covered  externally  with  coarse 
sand,  but  is  rather  soft  in  texture,  the  faces  collapsing  very  readily. 
The  end  at  which  the  pupa  emerges  is  not  divided  distinctly  into  three 
flaps  or  valves,  but  appears  somewhat  rounded,  the  opposite  end  is 
rather  finely  pointed.  The  pupa  emerges  to  the  end  of  the  6th 
abdominal  segment. 

Habits  of  larva. — The  anterior  segments  are  protruded  from  the 
case  by  a  crawling  motion,  as  if  the  larva  were  about  to  creep  out,  but 
when  the  thoracic  segments  have  been  exposed  the  case  is  brought 
forward  with  a  jerk,  which  usually  loosens  the  hold  of  the  third  pair 
of  legs  (Chapman).  [Milliere  says  '*  the  larva  emerges  in  the  summer, 
and  is  almost  full-fed  before  the  winter.  It  lives  in  a  little  conical 
case  composed  of  silk  and  of  very  fine  grains  of  sand,'*  a  statement 
quite  incorrect  as  to  staintmii  {cmnqmrcatella)^  but  most  probably 
referring  to  L.  lapidella,] 

Labva. — Although  the  case  is  8mm.  long,  the  larva  extracted  is 
barely  5mm.,  possibly  in  part  due  to  desiccation  in  preparation  for 
pupation.  The  head  is  brown,  retractile  within  prothorax,  the  latter 
within  mesothorax,  and  this  partially  into  the  metathorax,  the  darker 
pro-  and  mesothorax  dark  fuscous,  the  metathorax  pale  fuscous.  These 
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.segments  are  well  enclosed  in  chitinous  plates  of  the  same  texture  as 
those  forming  the  dorsal  plate  of  the  prothorax  in  so  many  lepidop- 
terous  (and  other)  larvae.     There  is  a  gradual  transition  in  paleness, 
from  the  pro-  to  meso-,  and  meso-  to  metathorax,  but  an  abrupt  break 
to  the  very  pale,  white  or  straw-yellow,  abdominal  segments,  the  colour 
being  due  to  contained  fat-masses,  the  skin  itself  being  colourless,  as 
well  as  in  the  size,  the  thoracic  segments  being  swollen  for  leg-attach- 
ment.     Except  for  the  usual  four  pairs  of  ventral  prolegs  on  3-6,  the 
abdominal  segments  are  much  alike,  the  9th  is  similar  but  very  narrow, 
the  10th  large  and  swollen,  carries  a  strong  dorsal  plate  and  two 
powerful  prolegs.      The  abdominal  segments  are  flattened  beneath ; 
the  thoracic  being  nearly  cylindrical,  look,  by  comparison,  rounded 
beneath.     The  larva  viewed  laterally  has  much  resemblance  to  many 
coleopterous  larvae  owing  to  the  strong  legs  and  the  swelling  of  the  last 
segment.     This  is  probably  accentuated  by   the   shrinking  already 
referred  to.      The  abdominal  segments    consist    of    certain  plates, 
apparently  firmer  than  the  general  integument,  though  differing  but 
slightly  in  colour,  having  a  trace  of  fuscous,  and  not  obviously  different 
in  texture,  but  they  are  separated  by  furrows.      The  plates  are  more 
shiny  and  polished  than  the  general  surface.     These  plates  are :  (1)  A 
broad  plate  on  either  side  dorsally  at  the  front  of  each  segment,  broad 
at  the  median  line,  diminishing  to  an  angle  outwardly.      (2)  Posterior 
to  1,  on  either  side,  a  plate  obliquely  placed,  broad  at  the  outer  end, 
narrowing  to  the  middle  line  and  larger  than  the  anterior  plates, 
although  less  markedly  so  on  the  hinder  segments.     [These  plates  pro- 
bably represent  trapezoidal  tubercles,  not  altogether  unlike  those  of  a 
newly-hatched  Acronyctid  larva,  <'.//.,  Jocheaera  alni,]    (3)  A  triangular 
plate  below  1  and  2,  and  forming  the  lateral  flange,  with  its  base 
forwards,  the  series,  viewed  dorsally,  presenting  a  serrated  outline. 
(4)  Two  narrow  plates,  below  3,  which,  viewed  together,  form  two 
longitudinal  cylindrical  ridges.      (5)  Similar  to  4  but  quite  ventral, 
broadened  posteriorly  and  tending  to  meet  its  fellow  on  the  opposite 
side  in  the  middle  line,  by  leaving  a  space  in  front,  which,  in  the  seg- 
ments without  prolegs,  is  occupied  by  (6)  an  oval  plate,  occupying  the 
middle  line  and  common  to  both  sides.     Each  of  the  two  dorsal  plates 
carries  a  short  bristle,  the  posterior  being  the  larger,  viz.,  about  i^th 
and  ^th  the  diameter  of  the  larva  in  length,  respectively,  the  posterior 
being  longest  on  the  posterior  segments ;  these  are  i  and  ii,  and  are 
arranged  trapezoidally,  ii  being  slightly  external  to  i ;  iii  is  also  present  as 
a  supraspiracular  tubercle.   The  first  (anterior)  cylindrical  plate  carries 
a  minute  bristle  at  its  anterior  end,  and  the  second  (posterior)  two 
bristles,  a  larger  and  a  smaller,  the  latter  in  front  about  its  middle ; 
on  the  ventral  plate  are  also  two  on  either  side,  at  the  bases  of  prolegs 
on  8,  4,  5,  and  6  abdominals.     The  prolegs  have  no  very  distinct 
pedicel,  and  bear  an  elliptical  series  of  hooks,  broken,  however,  at  the 
inner  edge,  and  on  contraction  forming  an  anterior  and  posterior  row, 
the  hooks  are,  especially  in  the  posterior  row,  smaller  towards  the 
median  line.      The  hooks  are  16-18  in  number,  eight  or  nine  in  each 
row,  the  number  variable,  most  numerous  on  the  3rd  pair  of  prolegs, 
which   sometimes  have  20.     The  anal  hooks  are  precisely  similar, 
17-19  in  number,  rather  larger,  the  ellipse  rather  more  circular,  with 
a  rather  larger  gap  in  the  hooks  at  its  inner  edge ;  the  individual 
hooks  are  short  and  thick,  but,  especially  in  the  anal  ones,  have  a  very 
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sharp  claw-like  free  extremity.  The  9th  abdominal  is  only  half  the 
width  (front  to  bask)  of  those  in  front,  and  wants,  apparently,  the 
anterior  trapezoidal  plate.  The  10th,  anal,  segment  carries  a  large 
convex  plate,  triangular  in  outline,  marked  with  deep  brown  spots, 
carrying  at  least  four  hairs  on  either  side,  it  also  carries  the  anal  pro- 
legs  on  rather  swollen  pedicels,  which  also  carry  several  hairs.  There 
are  nine  pairs  of  spiracles,  the  first  is  just  below  the  large  plate  on  pro- 
thorax,  the  others  immediately  below  the  triangular  plate,  all  at  about 
the  middle  of  the  segment.  The  prothoracic  and  last  two  abdominals 
being  much  the  largest,  the  tracheie  within  are  easily  seen.  On  the 
pro-  and  mesothorax  the  trapezoidals  are  fused  into  one  plate,  divided 
by  a  fine  medio- dorsal  line,  and  form  a  large  strong  shield  covering  the 
whole  side  and  dorsum  of  the  segment ;  on  the  metathorax  the  trape- 
zoidals remain  separate,  but  are  narrower  and  less  fully  developed  than 
those  of  the  pro-  and  mesothorax.  The  plate  on. the  prothorax  is  wider 
(back  to  front)  and  narrower  (side  to  side)  than  that  on  the  mesothorax. 
On  meso-  and  metathorax  are  the  usual  four  hairs,  but  apparently  six,  in 
two  rows,  on  the  prothorax.  What  appears  to  be  the  supraspiracular  on 
meso-  and  metathorax  forms  a  strong  plate,  but  is  not  evident  on  pro- 
thorax. The  subspiracular  is  evident  at  metathorax,  hardly  visible  on 
mesothorax.  The  next  (cylindrical)  plate  is  quite  distinct  on  these 
(meso-  and  meta thoracic)  segments  and  is  followed  by  a  very  large  and 
strongly  developed  plate  armed  with  various  hairs.  This  appears  to 
be  the  posterior  ventral  plate  and  forms  the  base  for  legs.  This  plate 
and  the  dorsal  one  are  the  only  two  to  be  easily  seen  on  the  prothorax. 
Between  the  legs  on  each  segment,  each  of  these  plates,  one  on  either 
side,  projects  as  a  rounded  eminence,  the  thick  short  hairs  looking  like 
a  palpus,  and  specially  developed  on  meta  thorax,  where  the  whole  plate  is 
very  large,  and  reminds  one  of  a  similar  development  in  Selenia.  The 
legs  have  3  joints,  the  first  swollen  internally  and  armed  with  several 
long  bristles,  the  2nd  with  four  bristles  (one  on  outer  side)  towards  its 
distal  extremity,  the  8rd  Avith  a  few  short  bristles  and  strong  claw. 
The  great  strength  of  these  parts,  the  complete  encasement  with  strong 
chitinous  plates,  well  supplied  ventrally  with  bristles,  the  larger  size 
of  the  mesothorax  ventrally  than  prothorax,  still  more  of  metathorax 
than  mesothorax,  are  the  special  features  of  the  larva.  The  head  is 
rather  small,  rich  brown  in  colour,with  four  or  six  long,  and  various  short, 
hairs  on  either  side,  and  a  pair  of  8-jointed  antenme  armed  with  three 
little  palpi  and  a  long  bristle  as  long  as  the  antenna  which  is  about 
one-fourth  of  the  head.  There  is  the  usual  clypeus  rather  narrow 
upwards,  with  a  line  outside  its  margin,  a  large  eye -spot  (eye-pigment) 
in  the  usual  place,  the  individual  ocelli  not  distinguishable,  the  jaws 
strongly  serrated,  labrum  clothed  with  very  short  bristles,  and  labium 
with  spinneret,  but  the  palpi  could  not  be  demonstrated  in  the  specimens 
examined  (Chapman). 

Pupa. — The  pupa  is  somewhat  arched,  forming  a  convex  curve 
dorsally ;  the  terminal  segments  8-10  pale  yellowish-brown  in  colour, 
the  remainder  of  the  pupa  of  a  slightly  darker  brown.  Male:  The 
dorsal  headpiece  semilunar  in  outline,  at  broadest  part  twice  the  width 
of  prothorax  ;  the  labrum  large  and  square,  two  hairs  on  each  side  close 
to  each  other  (none  above  these) ;  the  maxillae  triangular  with  a  very 
large  maxillary  palpus  at  the  apex  ;  the  mandibles  rounded  and  pro- 
jecting ;  the  labium  divided  ;  the  labial  palpi  project  about  twice  the 
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length  of  the  maxillsB  and  are  divided  for  ahont  two-thirds  their  length. 
The  antennce  reach  to  end  of  wings  and  the  wings  to  the  end  of  the 
5th  abdominal  segment ;  the  2nd  pair  of  legs  extend  just  beyond  the 
wings  and  the  drd  just  beyond  the  second,  the  1st  pair  falling  a  seg- 
ment short  of  the  end  of  the  wings  ;  femora  of  the  1st  pair  of  legs  very 
largely  developed,  forming  a  large  central  piece  (on  either  side)  below 
the  labial  palpi.  The  tubercles  consist  of  a  single  chitinous  base  and 
one  simple  seta,  and  are  placed  as  in  the  larva.  The  dorsal  spines  form 
a  patch  well  to  the  front  of  tubercles  i  (four  spines  in  depth,  very  small, 
neat  and  sharp)  on  abdominal  segments  8-8.  No  long  recurved  hairs 
on  abdominal  segment  8,  four  on  each  side  of  9,  and  one  on  either  side 
of  10,  the  two  dorso-anal  hooks  very  close  together,  small,  and  placed 
well  back ;  scars  of  prolegs  faint ;  spiracles  on  small  conical  bosses 
directed  backwards.  The  5th  abdominal  segment  with  a  wide  ventral 
depression  for  forewings  and  the  6th  and  7th  with  a  central  groove  for 
the  legs.  Two  swollen  bulbs  on  front  of  venter  of  the  9th  abdominal 
with  genital  organs  between.  Female :  The  eye-pieces  form  very  large 
and  distinct  areas.  The  labium  instead  of  being  a  simple  structure  as 
in  ^  ,  is  divided  into  three  sections  transversely,  the  base  forming  two 
almost  rectangular  sections  which,  in  turn,  arc  separated  from  the 
palpal  extremities ;  the  maxillae  do  not  appear  to  carry  a  palpus  (well 
developed  in  male) ;  the  antennae  only  reach  to  the  end  of  the  labial 
palpi,  the  wings  to  the  end  of  the  2nd  abdominal  segment,  the  1st 
pair  of  legs  beyond  the  antennae,  the  2nd  as  long  as  the  wings,  and  the 
8rd  extending  just  beyond.  There  are  six  long  recurved  hairs,  on 
abdominal  segment  8,  on  each  side  ;  five  on  each  side  of  9,  and  two  on 
10  ;  most  of  the  hairs  on  the  7th  abdominal  segment  are  more  or  less 
recurved  at  the  tip.  The  male  pupa  dehisces  so  that  the  eye  goes  with 
the  faceparts  and  antennae,  but  not  the  legs.  In  the  female  pupa,  the 
headpiece  carries  the  first  pair  of  legs  on  dehiscence.  Chapman  notes 
as  follows  :  The  male  and  female  pupae  have  a  length  of  8* 4mm.,  the 
wings  in  female  extend  to  2nd  abdominal,  in  male  to  5th  or  6th.  The 
female  pupa  is  slightly  curved,  especially  the  anterior  segments,  so  that 
the  head  is  turned  directly  ventrally  instead  of  rather  forwards.  The  wings 
and  legs  are  fixed  to  the  abdominal  segments  1  and  2.  The  8rd  abdo- 
minal segment  is  fixed  anteriorly,  the  4th,  5th,  and  6th  free,  the  7th  to 
anal,  fixed.  The  spiracles  on  2-7  abdominals  are  very  distinct,  each 
raised  on  a  mammilla  which  is  surrounded  by  a  vallum.  There  is  a 
brown  supraspiracular  hair  immediately  dorsal  to  this,  fine  and  pointed 
on  the  anterior  segments,  but  with  a  thickening  or  hook  on  the  pos- 
terior, first  obvious  about  the  6th  abdominal ;  there  is  a  finer  hair 
ventrally  at  some  distance  from  the  spiracle  and  rather  towards  the 
middle  line  ventrally.  Although  the  moth-hairs  are  very  obvious,  they 
are  so  sparse  on  the  abdomen  that  the  tracheal  trunks  are  easily  visible 
through  the  pupal  and  imaginal  skins.  Dorsally  there  are  two  (trape- 
zoidal) hairs  on  either  side,  the  anterior  rather  the  shorter,  which  tend 
to  be  hooked  at  about  the  7th  segment,  and  all  these  hairs  on  8, 9, 10  are 
quite  hooked.  They  are  quite  recognisable  on  the  abdominal  segments 
as  three  dorsal  (i,  ii,  iii)  and  six  ventral  (iv,  v,  vi,  two  \ii,  and  one  just 
external  to  leg-scar)  hairs,  on  either  side,  except  that  on  the  9th  abdo- 
minal the  posterior  trapezoidals  appear  to  be  wanting.  On  the  10th,  the 
anterior  trapezoidals  are  very  strong  being  rather  spines  than  hairs, 
and  are  accompanied  by  the  two  short  sharp  dorso-anal  points  (one  on 
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either  side),  and  two  hairs  which  appear  to  represent  the  post-spiracular 
hairs  of  the  8th  abdominal.  The  mouthparts  are  rather  dwindled.  There 
are  two  labia  centrally,  i.e.,  the  labium  consists  of  two  portions,  one 
above  the  other,  without  being  divided  into  two  palpi ;  the  maxillary 
palpus  is  not  evident  except  as  a  point  of  maxilla.  The  eye  is  dis- 
tinctly divided  into  an  inner  true  eye  and  a  glazed  eye.  The  imaginal 
eye  within  is  apparently  represented  by  a  small  black  disc  about  one- 
fourth  the  diameter  of  pupal  eye.  The  pupal  antennaB,  vaguely  three- 
jointed,  are  broad,  short,  flat  plates  (something  like  those  of  a  ^ 
Saturniid)  with  a  very  large  basal  portion,  forming  nearly  half  the 
antenna  (something  like  the  base  of  a  Nepticulid  antenna).  The 
imaginal  antenna  (seven-  or  eight-jointed)  within,  is  a  narrow  thread 
not  extending  the  whole  length  of,  and  about  one-fourth  the  width  of,  the 
pupal  antenna.  The  anterior  pupal  wings  meet,  except  where  sepa- 
rated by  the  tarsal  extremities,  in  the  middle  line ;  the  hindwings  are 
a  small  strip  at  the  dorsal  margin  of  the  forewings,  no  imaginal  struc- 
ture can  be  seen  within  the  wings.  The  wings  are  very  transparent, 
and,  from  the  obviousness  of  the  hairs  on  the  general  surface  beneath 
and  which  show  through  the  wing  position,  one  concludes  there  are  no 
imaginal  wings.  The  legs  are  short  and  stumpy,  rather  prominent, 
and  the  position  of  the  tarsi  is  marked  by  the  imaginal  terminal  hooks 
(of  which  there  is  a  pair  to  each  tarsus),  which  are  very  conspicuous 
within  them.  There  are  two  rather  strong,  deflexed,  supra-oral  hairs 
on  either  side.  In  the  case  of  the  posterior  legs,  at  least,  the  imaginal 
leg  is  much  more  slender  than  the  pupal.  Ventrally  there  are,  on  the 
8rd,  4th,  5th  and  6th  abdominal  segments,  pairs  of  slight  shield-like 
rounded  elevations  in  the  position  of  the  usual  eight  prolegs ;  the  general 
surface  is  very  finely  pitted.  Dorsally  the  pupa  is  darker  (?due  to  presence 
of  more  hairs  on  imago),  and  there  is  a  distinct  keel  on  the  mesothorax. 
The  intersegmental  membranes  between  abdominal  segments  1-2  and  2-8 
are  stretched  out  and  look  as  if  these  moved  but  this  is  not  so ;  the 
whole  area  is  finely  pitted,  but  on  the  8rd  abdominal  there  are  some 
slight  longitudinal  ridges  or  rather  wrinkles,  which  are  more  pro- 
nounced on  the  following  segments,  and  on  5  and  6  form  a  patch  of 
distinct  sharp  points  directed  backwards.  They  are  anterior  to  the 
trapezoidal  hairs,  and  are  somewhat  irregular  in  disposition,  thinning 
out  both  laterally  and  backwards,  there  are  about  twenty  from  side  to 
side  and  four  or  five  from  back  to  front  on  each  segment.  The  male 
pupa  is  without  the  anterior  curving  of  the  female  (?  due  to  atrophy  of 
appendages),  and  is  quite  straight.  The  head  forms  a  rather  bulbous 
projection  and  there  is  also  a  deep  waist  formed,  especially  dorsally 
(Le.y  seen  sideways),  by  the  1st  abdominal  falling  in  to  form  a  hollow 
between  it  and  the  2nd  abdominal.  The  wings  and  antennaB  extend 
to  the  end  of  the  5  th  or  6th  abdominal  segments  and  the  posterior 
legs  to  the  end  of  the  6th  or  7th  ;  they  appear  to  be  free  from  the  4th, 
but  from  the  analogy  of  the  ?  are  probably  so  from  the  8rd.  The 
hairs  are  much  as  in  $  ,  the  preoral  hairs  recurved,  two  on  each  side  ; 
the  7th  abdominal  segment  is  very  distinctly  free.  The  visible  portion 
of  hind  wing  extends  as  far  as  the  the  2nd  abdominal  incision.  Dor- 
sally there  is  a  distinct  ridge  on  mesothorax,  the  incision  between 
meso-  and  metathorax  is  straight  and  transverse  and  deeply  cut,  and 
is  followed  by  an  escutcheon- shaped  (triangular)  raised  portion  of  1st 
abdominal,  which  is  very  depressed  centrally,  and  has  a  narrow  ridge 
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at  bottom  of  groove.  The  dorsal  spines  appear  on  the  8rd  abdominal, 
are  distinct  (and  rather  more  pronounced  than  in  $  ^  on  the  4th,  5th, 
6th  and  7th,  and  exist  as  wrinkles,  at  least,  on  8tn.  The  interseg- 
mental membrane,  when  movable,  is  pale,  as  also  is  that  between  the 
2nd  and  8rd  abdominals,  where  it  is  less  movable  ;  it  is  black  between 
the  1st  and  2nd.  There  are  four  hairs  dorsally  on  the  9th,  two  on 
10th,  none  on  8th,  and  four  on  the  7th,  abdominal  segments. 

Food-plants. — Grey  powdery  lichens  on  tree-trunks,  palings,  &c. 
(Bankes). 

Habits  and  Habitat. — This  species  has  only  been  taken  in  England, 
near  Southampton  Water,  by  Swinton  and  Bankes,  where  the  imagines 
are  to  be  found  at  rest  in  crevices  and  chinks  of  tree-trunks,  railings, 
and  palings,  during  the  daytime,  the  females,  of  course,  being  only 
found  clinging  to  the  end  of  the  cases  from  which  they  have  emerged, 
the  pupa- skins  protruding  from  the  end  of  the  larval  case  in  both 
sexes.  The  males  appear  to  be  on  the  wing  from  about  7.30  a.m.- 
9.80  a.m.  probably  during  sunshine  (Bankes). 

Time  op  appearance. — Throughout  ^larch.  The  latter  end  of 
March,  1867,  on  the  shore  of  Southampton  Water,  opposite  Calshot 
Castle,  flying  not  uncommonly  in  the  neighbourhood  of  spruce  firs 
(Swinton).  Imagines  captured  at'  rest  March  24th-28th,  1892,  March 
6th-7th,1893  near  Southampton  Water.  LarvaB  from  the  same  locahty 
produced  imagines  March  26th-April  2nd,  1892,  from  cases  collected 
March  26th-28th ;  March  6th-17th,  1898,  from  cases  collected  March  6th- 
7th,  1898,  also  March  2nd,  1898,  onwards,  from  ova  laid  by  $  s  captured 
in  March,  1892;  March  2nd-22nd,  1894,  from  cases  collected  on  March 
1st,  1894 ;  in  1894  imagines  must  have  appeared  in  February,  fresh 
cases  with  protruding  pupa-cases  being  taken  on  March  1st  (Bankes); 
March  15th,  1861,  imagines  bred  at  Brussels  from  pupce  taken  three 
weeks  earlier  under  the  bark  of  a  dead  tree,  imagines  taken  freely  on 
the  wing  between  March  16th-28th,  1861  (Fologne). 

Locality. — Hants  :  Southampton  Water  (Swinton  and  Bankes). 

Distribution.* — With  the  exception  of  the  Belgian  and  Ajaccio  examples  the 
remaining  records  may  belong  to  other  species — conKptircatella,  Zell.,  vernelUif 
Const.,  and  alpestrella^  Hein.  Our  belief  that  the  Ajaccio  specimens  are  B.  stain- 
toni  has  already  been  stated  (an  («,  pp.  203-4).  Belgium:  near  Brussels  (Fologne). 
Cobsica  :  Ajaccio  (Frey  coll.).  [?  France  :  Cannes  (Milli^re),  Fontainebleau  {teste 
Stainton),  Paris  (Constant  coll.).]  [?  Germany  :  Halle  (Sorhagen).  Recorded  by 
Herrich-Schaffer  as  a  German  species,  but  it  is  possible  that  he  confused  it  with 
alpestreUa^  which  Hofmann  sent  out  as  conspurcatella  (Heinemann).]  [? Italy: 
Yal  Bregaglia  in  north  Italy  and  Tuscany  (Cure).] 

*  On  p.  206,  ante,  in  the  synonymy  of  B.  rernella,  Const.,  there  is  a  reference  to 
iheeotupurcatella  of  Chretien  (Le  Nat.,  1893,  pp.  103-105),  and  we  are  informed  (in 
litt.)  by  Constant  that  Chretien  is  responsible  for  the  specimens  from  Fontaine- 
bleau, that  he  notes  as  being  sent  out  as  conspurcateHa,  and  which  he  fails  to  dis- 
tinguish from  the  vernella  of  the  Alpes-Maritimes.  On  reference  to  Le  Naturaliste, 
1898,  pp.  103-5,  we  find  in  reality  no  mention  of  the  moths  obtained  at  Fontaine- 
bleau, but  Chretien  states  that  he  obtained  200  cases  from  the  island  of  Jersey, 
where  they  were  in  great  numbers  on  the  rocks.  The  account  of  the  egg,  larva, 
pupa,  case,  and  life-history  that  he  gives  of  these,  agrees  very  well  with  that  of  B, 
stainUmi,  but  he  gives  no  description  of  the  imago.  He  then  adds  that  compurca- 
teUa  is  certainly  French,  since  it  is  not  rare  on  the  rocks  in  the  forest  of  Fontaine- 
bleau. The  Jersey  locality  suggests  strongly  the  possibility  of  the  insect  obtained 
there  being  the  same  species  as  that  titken  at  Southampton.  There  is  no  doubt 
that  verntUa,  Const.,  contpurcaiella,  Chretien,  from  Jersey,  and  conspurcatella, 
Chretien,  from  Fontainebleau,  require  to  be  very  critically  compared  before  their 
relationship  can  be  finally  determined. 
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Genus:  tai.eporia'%  Hiibner. 

Synoxymt. — Genus :  Taleporia  (rect.  Talaeporia),  Hb.,  *•  Verz.,"  p.  403 
(1826) ;  Meyr.,  "  Handbook  of  British  Lepidoptera,"  p.  775  (189>).  Phalaena, 
Retz.,  "  Gen.  et  Sp.,"  p.  44,  no.  94  (1783).  Tinea,  Hb.,  "  Eur.  Schmett.,"  viii., 
text  p.  17,  no.  9  (1796) ;  Zk.,  "  Germ.  Mag.,"  i.,  pp.  36-7  (1813).  Ptyche,  Ochs., 
••  Die  Schmett.,"  iv.,  pp.  54,  199-200,  no.  8  (1816) ;  Tr.,  Ibid.,  x.  (1),  pp.  169, 
274-6 (1834); Zell.,**l8is,"  1838, p. 714,  no.  177  ;  "Ber.  Schles.Tausch. Schmett.,"  ii., 
4  (1841),  ill.,  6  (1842) ;  Speyer,  "iHia,'*  1839,  pp.  113-4  ;  Bdv.,  "Ind.  Meth.,"  p.  79, 
no.  627  (1840) ;  Dup.,  **  Cat.  Meth.,"  p.  66  (1842) ;  Bruand,  •'  Mon.  des  Psych.," 
pp.  34-6, 115,  no.  16  (1853).  CapUlarin,  Haw.,  ••  Lep.  Brit.,"  p.  522,  no.  10  (1828) ; 
Stphs.,  ••  Sys.  Cat,  Br.  Ins.,"  ii.,  p.  201,  no.  7257  (1829) ;  "Nonien.  Br.  Ins.,"  Ist 
ed.,  p.  49  (1829).  CochUophasin,  Curt.,  ♦*  Br.  Ent.,"  xi.,  expl.  pi.  487  (1834); 
•'  Guide,"  2nd  ed.,  p.  208,  no.  1001  (1837) ;  Stphs.,  *♦  111.  Brit.  Ent.,"  iv.,  p.  238 
(1834);  Wood,  "Ind.  Ent.,"  p.  183,  pi.  xli.,  no.  12()6  (1839) ;  Humph,  and  West., 
"  Brit.  Moths,"  2nd  ed.,  ii.,  p.  199  (1851).  Talaeporw,  Zell.,  ♦*  Isis,"  1839,  pp. 
182,  301-2 ;  *'  Ber.  Schles.  Tausch.  Schmett.,"  v.,  p.  16  (1844) ;  vi.,  p.  11  (1845) ;  vii., 
p.  7  (1845) ;  •*  Stett.  Ent.  Zeit.,"  xi.,  p.  59  (1^50) ;  xxxix.,  p.  117  (1878) ;  "  Linn. 
Ent.,"  vii.,  pp.  339-42  (1852);  "  Ver.  z.-b.  Ges.  Wien,"  xviii.,  p.  605  (1868);  Doering, 
••  Ber.  Schles.  Tausch.  Schmett.,"  iv.,  p.  15  (1843) ;  Tied.,  "  Preusa.  Prov.,"  p. 
334  (1845) ;  Lienig,  •♦  Isis,"  1846,  p.  270 ;  Tgstr.,  ••  Not.  Sallsk.  Fn.  Fenn.,"  i., 
p.  1015,  no.  1  (1847) ;  Koch,  ••  Isis,"  1848,  p.  950  ;  "  Schmett.  S.-W.  Deutsch.,"  p. 
371,  no.  14  (ia5t) ;  Sta.,  "  Sys.  Cat.  Br.  Tin.,"  Ac,  p.  6,  no.  2  (1849) ;  "  Zool.," 
viii.,  p.  2788  (1850) ;  *•  Supp.  Cat,  Br.  Tin.,"  app.  17  (1851) ;  "  Ent.  Comp.,"  Ist 
ed.,  pp.  10,  27,  31,  30,  39  (1^52);  2nd  ed.,  pp.  8,  26,  30,  71,  73  (1854);  "  Ins.  Br.,"  p. 
18(1854);  "List. Br.  An.  B.  M.,"  xvi.,  Lep. p. 6,  no. 2  (1854);  "Man.,"  ii..285  (1859); 
'•  Ent.  Ann.,"  1861,  p.  103  (1860);  1874,  p.  1(1874) ;  "  Tin.  Syr.,"  pp.  33,  76  (1867) ; 
••  Tin.  S.  Eur.,"  pp.  55,  105,  283,  322  (1869) ;  Hdrch.,  "Lep.  Eur.  Cat.,"  78,  no.  14 
(1851);  Bhm„"Act.  Holm.,"  p.  155  (1852);  de  Graaf,  "  Herklots' Bouwst.  Fn. 
Ned.,*'  i.,  p.  42  (1^53) ;  iii.,  pp.  208-9,  no.  6  (1863) ;  Reutti,  "Lep.  Bad.,"  Ist  ed., 
p.  175  (1853);  2nd  ed.,  p.  305  (1898) ;  Mann,  "  Ver.  z.-b.  Ges.  Wien,"  iv.,  abh.  363 
(1854) ;  xvii.,  pp.  72,  839  (1867) ;  xix.,  p.  384  ^(1869);  "  Wien.  Ent.  Monats.,"  vii., 
p.  184  (1864);  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  113,  no.  206  (1854);  Frey,  "  Die  Tin.," 
pp.  12-13,  no.  2  (1856) ;  Fre,  "  Ann.  S  jc.  Ent.  Belg.,"  ii.,  p.  109  (1851) ;  Speyer, 
"  Stett.  Ent.  Zeit.,"  xx.,  p.  33  (1859);  Now.,  "  Enum.  Lep.  Hal.  Or.,"  p.  167,  no.  1012 
(1860) ;  Healy,  "  Ent.  Wk.  Int.,"  viii.,  pp.  44,  166  (1860) ;  "  Zool.,"  xviii.,  pp. 
7059-60  (I860);  xix.,  p.  7155  (1861);  Hofmn.,  "Berl.  Ent.  Zeits.,"  iv..  p.  68 
(1860) ;  Stoud.  and  Wocke,  "  Cat.,"  1st  ed.,  p.  105  (1861) ;  2nd  ed.,  p.  266,  no. 
1329  (1871) ;  Ver  Huell,  "  Sepp's  Ned.  Ins.,"  2nd  ed.,  p.  16  (I860) ;  Greb.,  "  Tijd. 
V.  Ent.,"  vii.,  pp.  24-5  (1864);  viii.,  p.  20  (18(55) ;  llossl.,  "  J.-B.  Nassau.  Ver.." 
xix.-xx.,  p.  213  (313)  (1866);  Const.,  "  Cat.  L6p.  Saone-Loire,"  p.  306  (1866);  Hein., 
"  Schmett.  Deutsch.,"  p.  19,  no.  2  (1870) ;  Hartmn.,  "  Kleinsch.  Miinch.,"  p.  45 
(1870);  "Mitt,  Munch.  Ent.  Ver.,"  iii.,  p.  195(1879);  Jourdh.,  " Ann.  Soc.  Ent. 
Fr.,"  xxxix.,  4th  ser.  x.,  p.  115  (1870) ;  Ersch.  and  Feild,  "  Cat.  Lep.  Imp.  Ross.," 
62  (1870);  Nolck., "  Lep.  Fn.  Est.,"  p.  467  (1871);  Wocke,  "  Zeit.  Ent.  Bresl.,"  p.  40 
(1874) ;  Wlgm.,  "  Bih.  Svensk.  Vet.-Ak.  Handl.,"  iii.  (5),  32  (1875) ;  Bang-Haas, 
"Nat.  Tids.,"  (3)  x.,  1-2  (1875);  Mill.,  "Cat.  L^p.  Alp.-Mar.,"  p.  295  (1875) ; 
Rdss.,  "  Stett.  Ent.  Zeit.,"  xxxviii.,  p.  376  (1877);  Baldg.,  "  Miller  and  Skertchley's 
Fenland,"  p.  623  (1878) ;  Tur.,  "Bull.  Soc.  Ent.  It.,"  xi.,  p.  198  (1879);  Staud., 
"  Hor.  Soc.  Ent.  Ross.,"  xv.,  p.  260  (1879) ;  Sand,  "  Cat.  L^p.  Auv.,"  p.  154  (1879); 
Buttn.,  "  Stett.  Ent.  Zeit.,"  xli.,  p.  423(1880);  Snell.,  "  De  Vlinders,"  pp.  447-8 
(1882) ;  Stdl.  and  Hofm.,"  Ver.  Nat.  Wiirt.,"  xxxviii.,  p.  182  (1882);  Curd  and  Tur,, 
"Bull. Soc. Ent. It.," XV., p. 3 (1882);  Peyer.,"Cat.  L6p.  Als.,"  2nd  ed.,ii.,  p. 82 (1882); 
Porr.,  " Tr.Yk. Nat. Un.,"ii.,  133  (1883);  Barr., "Mason's Hist.  Norf.,"  app.p.xxxvi 
(188i) ;  Sorh.,  "  Die  Kleinschmett.  Brand.,"  p.  140  (1886) ;  Rbl.,  "  Ver.  z.-b.  Ges. 
Wien,"  xlii.,  p.  627  (1892) ;  Chapm.,  "  Ent.  Mo.  Mag.,"  xxxii.,  p.  80  (1896);  Carad., 
"  Iris,"  xii.,  p.  196  (1899).  Holenohia,  Dup.,  "  Hist.  Nat.,"  supp.  iv.,  pp.  197-8 
(1842) ;  "  Cat.  Meth.,"  p.  359  (1846);  Ghil.,  "  Fn.  Ent.  It.,"  p.  78  (1852).  Taloe- 
porta,  Gn.,  "Ann.  Soc.  Ent.  Fr.,"  xv.,  2nd  ser.  iv.,  pp.  6,  7,  8,  9,  13-14  (1846). 

*  In  the  Verzeichnm,  p.  400,  Hiibner  uses  the  generic  name  Taleporia  for 
iuhulosay  and  Taleporia^  for  the  family  name  of  the  group  to  which  Taleporia 
belongs.  We  have  retained  Hiibner's  family  name,  only  changing  it  to  Talepo- 
riidae  to  bring  it  into  line  with  modern  requirements  as  to  the  termination  of 
family  names.  The  correct  spelling  of  these  family  and  generic  names,  if  the  root 
be  considered,  is  Talaeporiidae  and  TaUieporia  respectively. 
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Pnche,  Brd.,  "  Cat.  Lep.  Doubs,"  p.  64  (1847).     Talaeporiim,  Seeb.,  "  An.  Soc.  Esp. 
N.H.,"  viii.,  p.  124  (1879).     TcUaeoporia,  Frey,  "  Lep.  der  Schweiz,"  p.  334  (1880). 

This  genus  was  diagnosed  by  Hiibner  {Verz.  bek.  SchmetL,  p.  iOO) 
as  follows : 

Die  Sohwingen  mit  danklen  Schiippgen  undeutlich  bezeichnet. — Taleporia 
glabreUa,  Oohs.,  Psy.,  S—pseudohombycellaj  Hb.,  Tin,,  212,  282.  T.  triquetrella. 
Zinc,  Beob.,  6;  Hb.,  Tin,,  373. 

The  two  species  included  by  Hiibner  in  Talepona  are  heterogeneric, 
and,  in  1839  {Isisy  p.  182),  Zeller  restricted  the  name  to  tubidosa 
(jpsendobombycella)y  which,  therefore,  became  the  type,  whilst  later 
triqnetrdla  was  included  in  Duponchel's  genus  Solenobia,  as  restricted 
by  Zeller  {Linn.  Ent,,  vii.,  p.  848).  The  discovery  of  other  Taleporiid 
species,  however,  not  strictly  belonging  to  the  genus  Talepon'a,  led  to 
the  genus  becoming  again  heterogeneric,  and  in  Staudinger  and  Wocke's 
Catalog  (1871),  it  contained,  besides  the  true  Taleporias,  Bankesia 
conspurcatella  and  B.  alpestrella,  Lnffia  lapidella  and  Bacotia  sepium 
(tabidella),  the  two  last-named  even  belonging  to  a  different  family  of 
the  Psychids.  Stainton  showed  {Ent,  Ami,,  1870,  p.  1)  that  7?«6t- 
comis  was  not  a  Taleporia,  and  Meyrick  has  removed  it  to  the  Lam- 
proniids.  The  genus  really  is  a  very  restricted  one  and  contains,  pro- 
bably, not  more  than  three  (or  four)  PalsBarctic  species — politella,  borealis, 
tubidosa  and  ?  improvisella.  The  chief  characters  of  the  genus  may  be 
summarised  as  follows : 

Ovum. — Oval  in  outline ;  long  axis  horizontal ;  pearly  in  tint,  surface  smooth ; 
deposited  in  case. 

Case. — Trigonal  in  section,  with  fairly  sharp  ridges,  except  centrally,  where  it 
is  nearly  cylindrical ;  very  long  compared  with  width  ;  with  three  distinct  flaps  at 
posterior  end ;  covered  with  particles  of  earth,  vegetable  and  animal  dibrut ;  very 
solid  and  resistant  (beyond  other  Psychids  even  of  much  larger  size). 

Labva. — Head  small,  black,  shiny ;  antennae  rather  long ;  prothorax  large, 
black,  corneous ;  meso-  and  metathorax  with  corneous  plates,  brown ;  abdominal 
segments  tapering  from  7 ;  tubercles  on  chitinous  plates,  ii  almost  behind  i,  iv 
(strong),  V  (weak),  in  line  longitudinally,  vii  with  two  sets;  the  prolegs  short, 
crochets  form  a  narrow  oval,  broken  on  inner  margin,  hooks  strong ;  spiracles  small, 
round,  stand  out  distinctly ;  lateral  flange  (divisible  into  three  elements)  strongly 
developed. 

Pupa. — The  dorsal  head-piece  moderate;  labrum  round,  two  hairs  at  base 
prominent;  mandibles  rounded,  not  projecting  much;  maxillary  palpi  well  de- 
veloped, continuous  with  maxilla  ;  labium  large,  roughly  rectangulai',  labial  palpi 
small  in  ?  ,  separate,  tubercular,  one  at  each  front  corner  of  labium  ;  femur  of  1st 
pair  of  legs  very  long ;  tubercles  almost  as  in  larva;  ii  at  anterior  margin  of  inter- 
segmental membrane ;  the  patch  of  dorsal  spines  (on  3-8)  reaches  behind  i 
medially ;  recurved  hooks  on  abdominal  segments  8-10 ;  dorso-anal  spikes  very 
minute ;  spiracles  large ;  movable  incisions  2-3  (dorsally),  3-4,  4-5,  5-0,  0-7  (male 
7-8  also). 

Imago. — ^Head  rough  ;  tongue  and  maxillary  palpi  obsolete  ;  labial  palpi,  por- 
rect,  terminal  joint  pointed ;  posterior  tibioB  loosely  haired  ;  eyes  compound,  ocelli 
((f )  at  base  of  antenna ;  antennae  (in  s )  ciliated,  basal  joint  without  pecten. 
Female  apterous  with  anal  tuft. 

Neuration. — ^Forewing :  lb  furcate,  7  and  8  stalked,  7  to  termen.  Hindwing : 
all  veins  separate  (Meyrick). 

The  genus  is  very  characteristic  of  the  Micro-Psychids,  }et  it  ccm- 

mences  to  show  certain  Macro-Psychid  characters.     Among  these  aie 

the  somewhat  delicate  nature  of  the  egg,  the  migration  of  tubercle  ii 

behind  i  in  the  larva,  the  general  resemblance  of  the  female  to  thcee 

of  the  Fumeids,  especially  when  the  eggs  are  laid,  as  aleo  the  large 

size,  colouring  and  general  appearance  of  the  male  imago.     The  male 

Taleporias  have  somewhat  broad  wings,  large  ocelli  (as  well  as  com- 
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pound  eyes),  whilst  the  tongue  and  maxillary  palpi  are  wanting.  The 
female  is  almost  apterous,  with  fairly  long  antennffi,  rather  strong 
legs,  faceted  eyes,  and  well-developed  ovipositor,  surrounded  by  the 
woolly  anal  tuft.  The  female  emerges  from  the  case  and  rests  on  the 
outside  until  copulation  has  taken  place,  when  the  eggs  are  laid  in  the 
larval  case,  the  ovipositor  being  forced  between  the  protruding  pupa- 
skin  and  the  rim  of  the  case.  The  pupa  is  distinctly  Micro-Psychid  in 
structure,  with  dorsal  spines  on  anterior  portion  of  abdominal  seg- 
ments, long  recurved  setae  on  segments  8-10 ;  and  two  small  dorso- 
anal  spikes  on  10.  We  have,  in  Britain,  only  one  species,  Taleimria 
ttibidosa. 

Talepobia  TUBULOSA,  Betzius. 

Synonymy. — Species :  Tuhidosa,  Retz.,  "  Gen.  et  Sp.  Ins.,"  p.  44  (1783). 
Pseudohomhyeella,  Hb.,  "Eur.  Schmett.,"  viii.,  p.  17,  figs.  212,  382  (1796) ;  Zk., 
"  Germ.  Mag.,"  i.,  36-7  (1813) ;  Tr.,  "  Die  Schmett.,"  x.  (1),  169,  274-5  (1834) ;  F.  v. 
R.,  "  Abbild.  Schmett.,"  80-4,  pi.  xxxvii.,  a-p  (1837) ;  Zell.,  *'  Isis,"  1838,  p.  714,  no. 
177  ;  1839,  p.  182,  no.  2,  pp.  301-2,  no.  96 ;  •*  Ber.  Schles.  Tausch.  Schmett,"  ii.,  p.  4 
(1841) ;  iii.,  p.  6  (1842) ;  v.,  p.  16  (1844) ;  vi.,  p.  11  (1845) ;  vii.,  p.  7  (1845);  "  Stett.  Ent. 
Zeit.,"  xi.,  p.  69  (1850) ;  xxxix.,  p.  117  (1878) ;  "  Linn.  Ent.,"  vii.,  339-42  (1862) ; 
"Ver.  z.-b.  Ges,  Wien,"  xvii.,  abh.  p.  605  (1868);  Speyer,  "Isis,"  1839,  pp.  113-4; 
"  Stett.  Ent.  Zeit.,"  xx.,  33.  no.  120  (1859);  Bdv.,  "  Ind.  Meth.,"  79,  no.  627  (1840); 
Doering,  ••Ber.  Schles.  Tausch.,"  iv.,  15  (1843) ;  Dup.,  •'  Cat.  M^th.,"  p.  66  (1842), 
p.  359  (1846);  Tied.,  "  Preuss.  Prov.,"  p.  334  (184.5);  Gn.,  "  Ann.  Soc.  Ent.  Fr.,"  xv., 
2nd  ser.  iv.,  pp.  6, 7, 8, 9, 13-14  (1846);  Lienig,  '*  lais,"  1846,  p.  270;  Brd., "  Gat.  L^p. 
Doubs,"  p.  64  (1847);  •*  Mon.  des  Psych.,"  pp.  34-6, 115,  no.  16,  pi.  i.,  16  a-rf,  pi,  iii., 
16(1853);  Tgstr.,  *' Not.  Sallsk.  Fn.  Fenn.,"  i.,p.  106,no.  1  (1847);  Koch,  "Isis," 
1848,  p.  950 ;  "  Schm.  S.-W.  Deutsch.,"p.  371,  no.  14(1856);  Sta.,"  Sys.  Cat.  Br.Tin.," 
p.  6,  no.  2  (1849);  "Zool.,"  viii.,  2788(18.50);  "  Supp.  Cat.,"app.l7  (1851);  "Ent, 
Comp.,"  Ist  ed.,  pp.  10,  27,  31,  36,  39  (1^52),  2nd  ed.,  pp.  8,  26,  30,  71,  73  (1864) ; 
"  Ins.  Brit.,"  18,  pi.  i.,  4  a-c  (1854);  "  List.  Br.  An.  B.M.,"  xvi.,  Lp.  5,  no.  2  (1864) ; 
"  Man.,"  ii.,  p.  285  (1^59);  "  Ent.  Ann.,"  1861,  p.  103  (18(>0);  1874,  p.  1  (1874);  "  Tin 
Syr,"  &c.,  pp.  33,  76  (1867) ;  "  Tin.  S.  Eur.,"  pp.  105,  283,  322  (1869) ;  [Kichter,] 
"  Stett.  Ent.  Zeit.,"  xi.,  p.  25  (18-50);  Hdrch.,  "Lep.  Eur.  Cat.,"  78,  no.  14  (1851); 
Bhm.,  "  Act.  Holm.,"  p.  155  (1852) ;  Ghil.,  "  Fn.  Ent.  It.,"  p.  78  (1862) ;  de  Graaf, 
"Herklots'  Bouwst.  Fn.  Ned.,"  i.,  42  (1853);  iii.,  208-9,  no.  6  (1863) ;  Mann,  "  Ver. 
z.-b.  Ges.  Wien,"  iv.,  abh.  583  (1854) ;  xvii.,  abh.  72,  839  (1867) ;  xix.,  abh. 
384  (1869) ;  "  Wien.  Ent.  Monats.,"  vii.,  p.  184  (1864) ;  H.-Sch.,  "  Sys.  Bearb.," 
v.,  p.  113,  no.  206  (ia54) ;  Frev,  "  Die  Tineen,"  pp.  12-13,  no.  2  (1866) ;  "  Mitt. 
Sch.  Ent.  Ges.,"  iii.,  p.  42  (1869) ;  "  Lep.  der  Schweiz,"  p.  334  (1880) ;  Healy, 
"  Ent.  W.  Int.,"  viii.,  pp.  44,  1.56  (1860) ;  "  Zool.,"  xviii.,  7069-60,  7155  (1860) ; 
xix.,  7363  (1861) ;  Hofmn.,  "  Berl.  Ent.  Zeits.,"  iv.,  p.  53  (1860) ;  Staud. 
and  Wocke,  "  Cat.,"  Isted.,  105,  no.  1161  (1801) ;  2nd  ed.,  266,  no.  1329  (1871); 
Ver  Huell,  "  Sepp's  Ned.  Ins.,"  p.  16,  pi.  ii.,  1-18  (I860) ;  Greb.,  "  Tijd.  v.  Ent.," 
vii.,  24-5  (1864);  viii.,  20  (1865) ;  Ross.,  "  J.-B.  Nass.  Ver.,"  xix-xx.,  p.  213  (313),  no. 
1278  (1866) ;  Const.,  "  Cat.  L^p.  Saone-Loire,"  306,  no.  1106  (1866) ;  Hein., 
"  Schmett.  Deutsch.  Tin.,"  p.  19,  no.  2  (1870);  Hartmn., "  Kleinsch.  Munch.,"  45,  no. 
332  (1870) ;  "  Mitt.  Miinch.  Ent.  Ver.,"  iii.,  195,  no.  1329  (1879} ;  Jourdh.,  "Ann. 
Soc.  Ent.  Fr.,"  xxxix.,  4th  ser.  x.,  p.  115  (1870) ;  Ersch.  and  Feild,  "Cat.  Lep. 
Imp.  Ross.,"  52  (1870) ;  Nolck.,  "  Lep.  Fn.  Est.,"  467,  no  383  (1871) ;  Wocke,  "  Zeit. 
Ent.  Bres.,"  40,  no.  1329  (1874) ;  Walgrn.,  "  Bih.  Svensk.  Vet.-Ak.  Handl.,"  iii.  (6), 
32,  no.  2  (1875);  Bang-Haas,  "  Nat.  Tids.,"  (3),  x..  pp.  1-2,  no.  3  (1875);  Mill.,  "  Cat. 
L^p.  Alp.-Mar.,"  296  (1875) ;  Ross.,  "Stett.  Ent.  Zeit.,"  xxxviii.,  376  (1877) ;  Bald., 
"  Mill,  and  Skertch.  Fenland,"  623  (1878) ;  Staud.,  "  Hor.  Soc.  Ent.  Ross.,"  xv., 
p.  268  (1879) ;  Sand,  "  Cat.  L^p.  Auv.,"  p.  154,  no.  1329  (1879) ;  Seeb.,  "  An.  Soc. 
Esp.,"  viii.,  124(1879);  Biittn.,  "  Stett.  Ent.  Zeit.,"  xli.,  423,  no.  1329  (1880) ;  Snell., 
"De  Vlind.,"  447-8  (1882) ;  Steud.  and  Hofmn.,  "Ver.  Nat.  Wurt.,"  xxxviii.,  182 
(1882);  Cur6andTur.,  "  Bull.  Soc.  Ent.  It.,"  xv.,  3  (1882) ;  Peyr.,  "  Cat.  Lep.  Als.," 
2nded.,  ii.,82  (1882) ;  Porrt.,  "Tr.  Yk.  Nat.  Un.,"  ii.,  133  (1883) ;  Barr.,  "  Mason's 
Hist.  Norf .,"  app.  p.  xxxvi  (1884);  Sorh.,  "  Die  Kleinschmett.  Brand.,"  p.  140  (1886); 
Rbl.,  "  Ver.  z.-b.  Ges.  Wien,"  xlii.,  .527,  no.  123  (1892);  Meyr.,  "  Handbook,"  p.  775, 
fig.  776  (1895) ;  Chapmn.,  "  Ent.  Mo.  Mag.,"  xxxii.,  p.  80  (1896).  (iUibrella,  Ochs., 
"  Die  Schmett.,"  iv.,  p.  64,  no.  8,  pp.  199-200,  no.  8  (1816) ;  Hb.,  "  Verz.,"  p.  400,  no. 
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3867  (1826).  TesHllea,  Haw.,  *'  Lep.  Brit.,"  522,  no.  10  (1828);  Curt.,  "  Br.  Ins.," 
xi.,  pi.  487,  expl.  (1-2),  no.  1  (1834) ;  "  Guide,"  2nd  ed.,  208,  no.  1001  (1837) ; 
StphB.,  "  lU.  Brit.  Ent.,"  iv.,  233  (1834) ;  Wood,  "  Ind.  Ent.,"  183,  pi.  xli.,  fig. 
1266  (1839) ;  Humph,  and  West.,  "  Brit.  Moths,"  ii.,  199,  pi.  ex.,  figs.  1-2  (1861). 
Tesserella,  Stphs.,  "  Sys.  Cat.  Br.  Ins.,"  ii.,  201,  no.  7257  (1829) ;  "  Nomen.  Br. 
Ins.,"  1st  ed.,  49  (1829) ;  Curt.,  "  Guide,"  1st  ed.,  180.  no.  1001  (1831).  Anderregg- 
ella,  Dup.,  "Hist.  Nat.,"  supp.  iv.,  pp.  197-8,  no.  374,  pl.lxvii.,  fig.  1  (1842) ;  "Cat. 
M6t.,"  369  (1846) ;  Fr^,  "Ann.  Soc.  Ent.  Belg.,"  ii.,  109,  no.  7  (1851). 

ORiGiNAii  DESCRIPTION. — Plidlama  Uihulom,  elinguis,  an  tennis  fili- 
formibus,  alis  griseo-fuscis  nitidis,  capite  flavo,  foemina  aptera.      De 
Geer,  ii.,  p.  875,  pi.  vi.,  figs.  13-21.     E  larva  tinea  Lichenum  (Retzius, 
Genera  et  Sp.  Insectorum,  &c.,  p.  44).      [As  Retzius'  name  is  based  on 
De  Geer's  description  we  give  the  latter  :  Phalene  k  antennes  filiformes 
Bans  trompe,  h,  ailes  d'un  gris-brun  obscuret  luisant  et  k  tete  jaunatre  ; 
dont  la  femelle  est   sans  ailes:    d'une  chenille-teigne  des  lichens. 
Cette  Phalene  n'est  remarquable  ni  par  ses  couleurs,  ni  par  sa  figure, 
mais  elle  Test  beaucoup  par  rapport  h,  sa  femelle,  qui  est  entiere- 
ment  d^pourvue  d' ailes  et  par  sa  fa9on  de  vivre  sous  la  forme  de 
chenille.     Elle  est  petite,  elle  n*est  gueres  plus  grande  qu'une  mouche 
domestique ;  mais  les  ailes  sont  passablement  grandes  et  larges,  elle 
les  porte  en  toit  au  dessus  du  corps,  et  vers  le  derriere  elles  sont 
un  peu  61ev6es.     Sa  couleur  est  d'un  gris-brun  assez  fonce,  les  ailes 
sup^rieures  ont  des  nuances  noirdtres  obscures,  et  toutes  les  ailes 
ont  un  lustre  ou  un  Mat  assez  agreable  k  la  viie,  elles  sont  comme 
bronz6es;   leur  c6t6  int^rieur  est  bord6  d'une  large  frange  de  polls 
et  d'^cailles.      La  tete,  qui  est  tr^s-velue,  est  jaunatre  en  dessus. 
Les  antennes  sont  k  filets  coniqucs  et  le  bout  des  pieds  est  jaunatre. 
Je  ne  lui  ai  point  vii  de  trompe.     C'est-li,  le  male.     La  femelle  est 
entierement  d^pourvue  d'ailes,  et  son  corps  est  gros  et  lourd  ou  comme 
difibrme,  elle  n'a  gueres  I'air  d'une  Phalene  ;  elle  se  donne  fort  peu  de 
mouvement  et  reste  toujours  dans  la  meme  place,  au  moins  ne  I'ai-je 
point  vii  marcher.     Elle  est  longue  de  deux  lignes  et  le  diamctre  de  sa 
grosseur  est  d'une  ligne,  de  sorte  qu'elle  est  courte  et  grosse.      Sa 
couleur  est  obscure  d'un  brun  noiratre,  c'est-^-dire  sur  le  dessus  du 
corps,  mais  les  cot^s  et  le  dessous  sont  d'un  gris  blancheatre.  Le  corps 
est  divis^  en  anneaux,  dont  les  trois  premiers,  qui  fonnent  le  corcelet, 
sont  plus  lisses  et  plus  luisans  que  les  autres.     Le  dessus  du  corps  est 
entierement  ras,  mais  sur  les  cotes  on  voit  des  poils  et  des  ecailles.   La 
tete  est  petite,  recourb6e  en  dessous,  et  deux  antennes  en  filets  peu 
longues  y  sont  attachees  ;  les  pattes  ne  sont  pas  longues  non-pluF. 
Les  deux  derniers  anneaux  du  ventre  sont  tout  converts  ou  entoures 
de  poils  en  forme  de  laine  d'un  gris  luisant,  qui  y  forment  ccmme  une 
grosse  touffe.      Le  bout  du  ventre  a  une  partie  allongce,  pointue  a 
I'extr^mit^,  qui  ressemble  k  une  espece  de  queue.      C'est  le  tuyau 
qu'elle  fait  sortir  du  corps  et  qui  est  destin^  k  donner  paFsage  aux 
OBufs ;  il  est  garni  de  beaucoup  de  poil  en  forme  de  laine,  et  la  Phalene 
I'allonge  et  le  retire  altemativement.      La  fonne  singuliere  de  cette 
femelle  lui  donne  plus  de  ressemblance  k  un  ver  hexapode  qu'i\  une 
Phalene,  et  on  est  tout  etonne  de  la  difference  de  figure  qu'il  y  a  entre 
les  deux  sexes ;   la  femelle  est  d'une  indolence  extreme,  et  le  male, 
garni  de  bonnes  ailes,  est  trcs-vif.      Les  chenilles  d'oi\  ces  Phalenes 
tirent  leur  origine,  sont  des  teignes  qui  habitent  de  longs  fourreaux 
lisses,  cylindriques  dans  la  plus  grande  partie  de  leur  6tendue,  mais 
prismatiques  au  bout  ou  dont  la  coupe  est  triangulaire  et  qui  vivent 
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des  lichens  des  mur  et  des  clotures  de  bois.  Ce  fut  an  mois  de  Mai 
de  I'annee  1752,  que  je  les  decouvris  en  quantite  sur  la  cloture  d*un 
jardin  faite  de  planches,  qui  etoient  vielles  et  toutes  couvertes 
de  petits  lichens.  .  .  .  Quand  elles  veulent  marcher,  elles 
avancent  hors  du  fourreau  la  partie  anterieure  du  corps,  ou  sont 
attach^es  les  pattes  6cailleusea,  et  elles  trainent  le  fourreau  partout  oi\ 
elles  se  promenent,  {\  la  fa^on  des  autres  teignes.  On  ne  voit  alors  k 
decouvert  que  la  tete  et  les  trois  premiers  anneaux  du  corps,  le  reste 
est  cach6  dans  le  fourreau.  Pour  faire  la  description  de  la  chenille, 
il  fallut  la  chasser  hors  de  son  logement ;  je  vis  alors  comme  elle  6toit 
embarass^e,  des  qu'elle  ne  se  trouvoit  plus  dans  son  fourreau.  Elle 
marche  assez  vite  et  avec  aisance  etant  charg6e  de  son  fourreau,  mais 
des  qu*elle  en  est  separ^e,  elle  ne  S9ait  presque  plus  faire  un  pas  ;  elle 
tache  bien  d'avancer  au  moyen  des  pattes  ecailleuses,  mais  le  reste  du 
corps  lui  semble  etre  i\  charge,  elle  ne  fait  que  le  trainer  et  il  ne  lui 
aide  en  rien  dans  sa  marche.  Elle  avance  alors  fort  lentement  et 
comme  en  chancellant ;  le  derriere  du  corps  se  trouve  plus  ou  moins 
courb6  en  arc.  .  .  .  Ce  fut  le  2S  Mai  que  la  premiere  Phalene 
male  naquit  chez  moi ;  elle  fut  bientot  suivie  par  d'autres,  et  au  bout 
de  quelques  jours  les  Phalenes  femelles  sortirent.  Elles  se  sont  jour 
par  le  bout  post6rieur  du  fourreau,  et  elles  entrainent  toujours  la 
d^pouille  de  crisalide  k  moi  tie  hors  de  Touverture  de  ce  bout,  et  cette 
d^pouille  y  reste  engagee.  Ces  Phalenes  se  sont  accouplees  ensemble 
dans  le  poudrier  oi\  elles  se  trouverent  enfenn6es,  quoique  le  moment 
de  Taccouplement  m'ait  echappc :  car  j'y  decouvris  dans  la  suite  un 
grand  nombre  de  jeunes  chenilles-teignes,  qui  sans  doute  (Etoient  nees 
des  oeufs  pondus  par  les  femelles.  Toutes  ces  petites  teignes  etoient 
deji\  enferm^es  dans  de  petits  fourreaux,  qu'elles  s'etoient  faits  de  par- 
celles  detach^es  des  vieux  fourreaux  qu'elles  trouverent  k  leur  port^e, 
et  tous  ces  petits  fragmens  etoient  lies  ensemble  avec  de  la  soie  ;  mais 
faute  de  nourriture,  que  je  ncgligeai  de  leur  donner,  elles  ne  vecurent 
que  peu  de  temps.  On  voit  done,  que  des  le  moment  de  leur  naissance 
elles  songent  d'abord  j\  se  vetir  ou  a  se  faire  des  fourreaux  portatifs 
(De  Geer,  Memoircs  pour  nvnir  a  V Histvire  den  Infiertcs,  &c.,  vol.  ii.,  pt. 
1,  pp.  875-380)] . 

Imago. — Anterior  "wings  16mm. -18mm.  in  expanse  ;  greyish-  or 
brownish-fuscous,  with  numerous  pale  yellowish  specklings  between  the 
nervurcs,  larger  spots  on  inner  margin,  and  well  marked  short  trans- 
verse costal  streaks,  just  beyond  centre  of  wing  ;  cilia  greyish-fuscous. 
Posterior  wings  and  cilia  grey. 

Sexual  dimorphism. — The  wale,  wnth  ample,  well-developed  wings, 
has  been  already  described.  The  female  is  yellow-brown,  the  eyes 
black,  anal  tuft  thick,  grey-brown,  dorsal  thoracic  plates  very  shiny, 
the  1st  abdominal  segment  less  so  (Zeller).  3-4  lines  long ;  dirty- 
yellow  in  colour  ;  long,  grey,  segmented  antennte  and  legs  ;  head  black- 
ish-grey with  black  faceted  eyes  ;  thoracic  segments  with  light  brown 
shining  plates  ;  a  brown  oblong  spot  on  the  dorsum,  and  two  small 
triangular  spots  on  the  venter,  of  abdominal  segments  1-7,  the  ventral 
points  almost  touching  in  the  median  line  ;  anal  tuft  greyish-white  ; 
the  long  ovipositor  brownish  (Hofmann).  Chapman  notes  the  follow- 
ing points  of  structure :  The  tarsi  are  5 -jointed  ;  antennae  with  28  to 
81  joints,  the  1st  large,  the  2nd  smaller,  the  8rd  (which  appears  to  be 
the  first  of  the  clavola)  is  tapering,  the  last  three  joints  vary,  the  last 
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may  be  large,  or  it  may  be  small  and  the  two  preceding  larger,  i.e., 
they  may  be  of  apparently  single  joints,  or  two  may  be  welded  together 
(probably  this  accounts  for  the  varying  number  of  joints).  The  ovi- 
positor consists  of  two  joints  and  an  intervening  membrane  which, 
when  stretched,  has  precisely  the  same  appearance  as  the  joints,  and 
accounts  for  the  ovipositor  of  this  and  other  species  being  described  as 
8-jointed,  as  all  these  araneiform-Psychids  appear  to  have  the  same 
structure  of  ovipositor.  In  T,  titbulom  the  rods  of  the  terminal  joints  are 
four — two  ventral  not  larger  than  the  joint,  and  two  dorsal  nearly 
5mm.  in  length,  so  that  when  the  ovipositor  is  retracted,  their  proxi- 
mal extremities  are  in  the  thorax,  when  exserted,  near  the  base  of  1st 
joint.  The  ventral  rods  of  the  1st  joint  are  not  much  more  than 
1mm.  in  length,  and  the  dorsal  (bifurcated)  about  l'5mm. 

Variation. — There  is  some  difference  in  the  depth  of  the  colour  of 
the  males,  in  the  distinctness  of  the  reticulation,  and  in  size. 
Peyerimhoff  notes  that  the  Alsatian  examples  vary  from  pale  yellow, 
hardly  reticulated,  to  blackish -grey.  Freer  observes  a  rare  colour 
aberration  distinctly  flushed  with  purple.  Nolcken  states  that  both 
sexes  received  from  Mann  and  taken  in  the  Vienna  district  differ  from 
those  of  the  Baltic  provinces,  in  that  the  males  of  the  latter  are  some- 
what darker  and  more  distinctly  reticulated,  whilst  the  cases  are 
longer,  &c.  Zeller  notes  that  a  male  which  he  captured,  and  at  first 
considered  to  be  Imurvana  avuillella,  has  almost  as  elongate  forewings 
as  Spanish  examples  ;  the  ground  colour  is  unicolorous,  of  the  tint  of 
the  spots  of  the  ordinary  examples,  only  greyer  towards  the  base.  The 
hindwings  are  also  clear  yellowish-grey.  He  also  mentions  a  male  in 
his  collection  with  shorter  and  blunter  forewings  than  usual ;  whilst 
Gu^n^e  referred  to  this  species,  a  (?)  form  with  the  head-hairs  of  the 
same  tint  as  the  thorax ;  Zeller  refused  to  consider  this  the  same 
species  and  named  it  ijuhieL 

a.  ah.gu^iiH,  Zell., "  Linn.Ent.,"  vii.,  p.  342 (1852) ;  H.-Sch., "  Sys.  Beavb.,"  v., 
p.  113  (1854);  Snell.,  "  De  Vlind.,"  p.  447  (1882).— Var.  an  spec,  diversa  ?  Obscurior, 
absque  flavo,  alae  anticsB  vix  conspicu^  teseellatee,  fronte  concolori  (Gu^n^e,  Ann, 
Soc,  Ent,  Fr.,  iv.,  1846,  p.  14). 

Zeller  notes  that  he  has  bred  hundreds  of  specimens  and  never  saw  one 

without  the  red  head-hairs.    We  observe  in  Healy's  MS.  notes  a  record 

that  on  July  17th,  1860,  many  imagines  were  bred,  some  of  which  had 

dark  (not  yellow)  heads,  the  larvae  of  these  came  from  West  W^ickham. 

Snellen  notes  that  ab.  fjueneiy  has  been  found  in  a  pine-wood  at  Breda. 

/3.  ab.  minor ^  n.  ab. — A  very  small  male,  15mm.  in  expanse,  the  forewings 
rather  pointed,  almost  unicolorous,  and  under  a  lens  almost  without  any  trace  of 
the  normal  pale  speck] ings.  It  was  bred  by  Mr.  Prout  from  Gcombe  Lane,  near 
Croydon. 

Eeported  parthenogenesis  in  T.  tubulosa. — Parthenogenesis  has 
been  recorded  in  this  species  by  Freer  {Knt.  liecord,  vi.,  p.  89). 
He  writes  (in  litt,)  that  he  calculates  about  one  in  ten  of  the  females  to 
be  parthenogenelic,  and  that  a  batch  of  females  left  in  a  box  will 
usually  produce  some  fertile  eggs.      [Freer  calls  the  insect  homhycellaJ] 

Comparison  of  T.  tubulosa  with  T.  politella,  etc. — In  size,  this 
species  is  generallv  less  than  2\  loUtella^  and  the  pale,  yellow,  reticula- 
ted forewings  make  it  easily  distinguishable  frcm  the  two  preceding 
species  (jmhicornis  and  jmlitelld)  (Zeller).  Bruand  also  notes  the  male 
as  being  a  little  smaller  than  T.  jfolitella,  and  adds  that  the  female  is 
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similar  to  that  of  T.  }mlitellay  except  that  it  also  is  smaller.     The 
original  description  of  1\  politella  reads  as  follows : 

Taleporia politella,  Ochs.  {  =  lej'ehrriella,  Dup.  ^minorelUi,  Dup.  =clamUitin' 
ellOj  Zeil. — Alis  anticis  oblongis  lividis  immaculatis :  posticis  cinereis,  ciliia 
albidis.  ?  with  brown  antennae  and  feet ;  head,  thorax  and  abdomen  dark  reddish- 
brown;  anal  tuft  yellow-^rey.  Cases  near  Vienna  in  May  (Ochsenheimer,  Die 
Schtfiett.^  iv.,  p.  200). — The  eases  are  generally  found  on  palings,  walls,  Ac,  in 
May ;  the  imagines  emerge  during  June.  It  has  a  wide  distribution  throughout 
central  Europe,  being  recorded  from : — AcsTRO-HrNOARY  :  Vienna  (Ochsenheimer), 
Hungary  (Fischer),  Trieste  (Zeller),  Croatia  (Frey),  Dalmatia.  Tyrol  (Mann). 
Frakce  :  Eure-Bouchevilliers,  Paris  (Duponchel),  Besanyon  (Bruand),  Indre — 
Nohant  (Sand).  Germany:  Bavaria  (Herrich-Schaflfer),  Freiberg.  Lahr  (Frey). 
BoDMANiA :  Slanic  (Caradja).  Bussia  :  St.  Petersburg  (Erschoflf  and  Feild). 
Switzerland  :  Lausanne  (Frey). 

Only  two  other  true  Taleporias  appear  to  be  known,  viz.,  T.  borealin 

and   T,  imitroriaella,  the  former  a  Scandinavian,  the  latter  a  Spanish, 

species,   but  also   recorded  from   Asia  Minor.*     The  synonymy  and 

original  description  of  these  species  are  as  follows : 

r.  horealu,  Wocke,  ••  Stett.  Ent.  Zeit.,"  xxiii.,  pp.  6G-7  (1862) ;  xxv.,  p.  209 
(1864);  Stand,  and  Wocke,  •♦Cat.,"  p.  266,  no.  1328  (1871);  Wlgrn.,  "Bih. 
Svensk.  Vet.-Ak.  Handl.,"  iii.  (.5),  p.  32,  no.  1  (1875). —  <J .  Capillis  dilutissime 
ferrugineis,  alis  anterioribus  fuscescenti-griseis  immaculatis.  ?  fusco-grisea,  lana 
anali  albida.  Exp.  alar.  <f  19mm.  Sack  18mm.- 19mm.  long.  Bossekop  pups — 
May  25th,  emerged  commencement  of  July ;  Skaaddavara,  July  15th,  1861,  i . 
Hammerfest,  empty  cases,  August  (Wocke,  Stett,  Knt.  Zeituntjy  xxiii.,  pp.  66-7). 

T.  improviselUi,  Stand.,  "Stett.  Ent.  Zeit.,"  xx.,  p.  234  (1859) ;  "Hor.  Soc. 
Ent.  Boss.,"  XV.,  pp.  267-8  (1879) ;  Sta.,  "  Tin.  S.  Eur.,"  pp.  140,  143,  322  (1869) ; 
Stand,  and  Wocke,  "  Cat.,"  p.  105,  no.  1158  (1861);  2nd  ed.,  p.  266,  no.  1326  (1871). 
— Talaeporiaimproviselld. — Capitetlavo;  alis  griseis  subsplendentibus.  S  20mm. 
Kopf  gelb,  Fliigel  grau  mit  mattem  Glanze.  Bei  2\  puhicorniSf  aber  viel  grosser 
und  mit  viel  matterem  Olanze.  Xur  eine  S  bei  Granada  (Staudinger,  Stett.  Ent. 
ZeitunQy  xx.,  p.  234).  The  Asia  Minor  localities  are  Kerasaere  and  Amasia,  where 
it  was  captured  in  May. 

Ego-laying. — Until  fertilised  the  ?  hangs  on  the  outer  part  of 
the  case,  its  ovipositor  downwards,  its  body  forming  a  straight  cylin- 
der, its  abrupt  anal  end  being  made  more  pronounced  by  the  anal 
tuft.  It  bends  round  its  body  for  ovi position,  pushing  the  ovipositor 
between  the  larval  case  and  the  empty  pnpa-skin,  and  filling  the  larval 
case  with  eggs  and  the  silky  wool  from  the  anal  tuft,  some  of  the  silk  often 
overflowing  around  the  edge  of  the  case.  The  deposition  of  eggs  out- 
side the  case  is  quite  abnormal.  Zeller  notes  that  the  eggs  are  laid  in 
the  free  end  of  the  case  and  mixed  with  the  anal  hairs  ;  he  also  notices 
that  the  wandering  habit  of  the  larva  before  pupation  necessarily 
carries  them  at  times  to  some  distance  from  their  food  and  suggests 
that  this  is  probably  the  cause  of  the  rarity  of  the  insect  in  some 
seasons.  Healy  states  that  even  when  the  eggs  are  not  laid  in  the 
case  they  are  always  covered  with  down,  the  female  moving  the  anal 
segments  rapidly  over  the  eggs  ;  Freer  states  that  when  laid  loosely 
they  are  invested  with  hair  like  those  of  Pnvthetria  dLspar.  Chapman 
says  that  the  female  lays  her  eggs  within  2  hours,  most  of  them  in  IJ 
hours,  after  copulation.  As  she  completes  the  process  she  inflates  her 
body  with  air  so  as  to  maintain  something  of  her  previous  bulk,  and 
portions  of  her  body  are  quite  transparent.  She  is  previously  very 
white  and  opaque  at  the  intersegmental  membrane  areas  where  the  eggs 
shine  through.  In  this  habit  of  inflation,  the  ?  7'.  tubulntia  resembles  those 
of  Solem)biay  the  Fumeas  do  not  so  inflate  themselves.  The  eggs  are 
placed  in  the  case  throughout  its  whole  length,  except  the  small 
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portion  at  end,  occupied  by  the  larval  skin  and  a  little  debris ;  alto- 
gether, a  length  of  y^^in.,  measuring  from  the  slit  of  the  case  (in  which 
she  inserts  the  ovipositor)  to  the  base,  is  so  occupied.  The  eggs  are 
quite  separate  and  each  lies  loosely  in  a  mass  of  entangled  hairs,  the 
eggs  and  hairs  being  very  uniformly  distributed  throughout  the  whole 
length  of  the  case.  The  hairs  are  individualised,  that  is  teased 
asimder  most  absolutely  and  completely,  and  form  a  mesh  of  elastic 
springs  amongst  which  the  eggs  are  distributed.  Considering  that  the 
ovipositor  of  T.  tubulosa  is  barely  j^in.  long  and  that  the  eggs  are 
placed  xV^«  from  the  opening,  it  is  clear  that  the  hairs  also  act  in 
carrying  the  eggs  upwards  to  the  base  of  the  case,  as  more  eggs  and 
hairs  are  added  below  ;  they  are  in  fact  distributed  in  the  case  as  an 
elastic  mass  forced  into  a  hollow,  the  ovipositor  being  hardly  longer 
than  enough  to  convey  them  past  the  pupa- skin  into  the  case. 

Ovum. — The  eggs  are  oval  (egg-shaped),  the  narrow  end  being 
fuller  and  rounder  than  in  a  hen's  egg,  but  still  a  distinct  narrow  end ; 
the  long  diameter  is  0'63mm.,  the  transverse  D'42mm.  They  are  very 
white  and  funder  a  Jin.)  no  structure,  surface-network,  &c.,  can  be 
detected.  They  number  about  (or  over)  200  (Chapman).  Irregularly 
oval,  differing  much  in  shape  individually  and  in  the  relative  length 
to  width,  white,  smooth  and  glossy,  apparently  soft  and  delicate,  but 
not  mere  bags  of  fluid  as  in  the  Macro-Psychids,  Whittlda  reticella,  kc, 
(Bacot). 

Case. — The  newhj-formed  case  of  the  larva  on  the  day  the  latter  is 
hatched  is  naturally  in  an  unfinished  state.  It  appears  to  be  formed 
entirely  of  fine  silk,  or  silk  hairs,  probably  from  those  used  by  the  ? 
to  cover  the  eggs.  It  is  loose  and  fluffy  at  the  ends,  cylindrical,  and 
not  even  tapering  to  any  noticeable  extent,  carried  erect  when  the  larva 
is  crawling  (as  in  other  small  Psychids),  although  the  young  larv® 
without  cases  were  not  observed  to  erect  their  abdominal  segments  as 
in  the  higher  Psychids,  e.if.,  A,  opaceUa  (Bacot).  Some  Mty  full-fjroim 
cases  examined  averaged  17mm. -19mm.  in  length,  and  2mm.  wide. 
Each  case  is  perfectly  straight,  has  two  open  ends,  one  composed  of 
three  flaps,  fitting  somewhat  closely  against  each  other,  the  other 
rounded,  with  a  somewhat  long  loose  extension  of  silk,  of  a  greyish- 
white  colour.  The  three  flaps  at  the  one  end  are  the  terminations  of 
the  three  sides  of  the  case,  which  appears  to  be  always  more  or 
less  triangular  in  section,  but  centrally,  and  at  the  terminal  end, 
more  rounded  and  cylindrical  in  outline.  The  case  itself  is  spun  of 
extremely  tough  silk,  difficult  to  tear  and  cut,  covered  externally  with 
minute  particles  of  disintegrated  rock-dust  and  grey-green  with  lichen 
dust.  The  inside  is  apparently  smooth  to  the  naked  eye  (somewhat 
coarse  under  a  lens)  but  very  thickly  lined  with  greyish- white  or  pale 
brownish  silk  of  exactly  the  same  character  as  the  continued  silk  tube 
that  extends  beyond  the  end  by  which  it  is  fixed  at  pupation.  The  three 
flaps  of  the  end  by  which  the  imago  emerges  are  so  arranged  as  to 
have  smaller  flaps  inside,  at  their  bases,  whose  three  apices  meet 
centrally,  and  close  the  opening  effectually  from  the  outside,  although 
readily  pushed  apart  from  the  inside,  when  the  imago  is  ready  to 
emerge.  These  flaps  are  somewhat  papery  in  texture  and  readily  torn, 
differing  much  in  these  respects  from  the  body  of  the  case.  So  hard 
is  the  case  when  fresh  that  it  is  very  difl&cult  to  press  it  with 
the  fingers  so  as  to  injure  the  larva,  'wnthout  using  considerable  force. 
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Although  in  old  cases  only  minute  pieces  of  stone  and  lichen  are 
attached  to  the  outside  of  the  case,  yet  in  fresh  cases  there  appear  to 
be  innumerable  scraps  of  chitin  and  organic  remains.  The  loose  silk, 
seen  in  cases  that  have  been  detached,  is,  therefore,  at  the  end  by  which 
the  case  is  attached  when  in  the  pupal  condition,  the  moth  emerging  from 
the  valvular  end.  [Described  April  8rd,  1899,  from  cases  collected  by 
Hamm  at  Wellington  College^ .  Zeller  notes  that  the  immature  case 
bears  on  its  front  half  powdered  particles  of  lichen,  and  it  is,  as  far  as 
the  anterior  end,  three-cornered,  and  shows  three  moderately  sharp 
edges.  It  narrows  from  the  head  outwards  to  the  tip.  The  mature 
case  is  somewhat  different,  8'"  long,  tubular,  somewhat  thinned 
towards  both  ends,  more  so  towards  the  three-valved  anal  end.  From 
just  before  the  centre  three  edges  become  somewhat  conspicuous,  each 
running  back  to  the  depression  between  two  of  the  terminal  **  valves," 
or  "  flaps."  The  colour  is  grey  mixed  with  brown,  the  upper  surface 
covered  with  particles  of  dirt,  which  increase  in  number  and  size 
towards  the  anterior  end,  and  are  here  mixed  with  minute  pieces  of 
devoured  insects.  Bacot  says  that  near  the  anterior  opening  of  the 
adult  case  there  is  a  kind  of  necklet,  formed  of  sundry  scraps  of  insect 
debris,  corneous  plates,  appendage-covers,  cast  heads,  <fec.,  probably 
from  the  exuvia  of  the  larva  itself,  others  certainly  extraneous  (in  one 
case  the  elytra  of  a  small  beetle),  but  these  are  comparatively  few  com- 
pared with  the  number  of  similar  pieces  used  by  I),  herminata.  The 
opening  from  which  the  larva  protrudes  its  head  is  somewhat  ventral 
in  position. 

COMPABISON  OF  THE  CASES  OF  T.  TUBULOSA  AND  T.  POLITELLA. The  Case 

of  T.  tubulosa  is  a  little  smaller  and  less  smooth  than  that  of  T,  politella, 
but  it  is  so  near  that  it  is  difficult  to  distinguish  them.  That  of  T, 
Uibulosa,  however,  has,  throughout  its  length,  three  slight  ridges,  which 
give  it  a  slightly  triangular  form,  whilst  in  T.  politella  only  one  is 
noticeable,  and  that  slightly  (Bruand).  According  to  Ochsenheimer 
the  case  of  T.  jwlitella  <^  isof  the  same  shape,  size  and  colour  as  that  of 
T.  tubulosa,  only  generally  rather  brighter,  less  covered  with  dirt,  and 
towards  the  head  end  with  three  distinct  edges."  The  difference  in  the 
appearance  of  cases  of  the  same  species  is  often  due  to  the  external 
material  having  been  more  or  less  removed. 

Habits  of  larva. — The  young  larvae  hatch  in  July  (from  eggs  laid 
June  21st,   1860,  larvae  appeared  July  11th),  and  immediately  make 
cases  of  the  down  with  which  the  eggs  are  enveloped.     Later,  Ver 
Huell  says,  they  use  particles  of  moss,  &c.     Freer  says  that  when 
newly  hatched  the  larvae  are  extremely  lively,  making  for  themselves  a 
minute  but  almost  perfectly  cylindrical  case,  refusing  in  confinement  to 
feed  on  lichens,  and  in  nature  never  ascending  the  trees  (on  Cannock 
Chase)  until  March  ;  they  pupate  in  May  (from  beginning  to  middle  of 
the  month),  and  appear  not  to  feed  at  all  during  the  last  month  of  their 
existence,  for  there  never  seems  any  difference  in  size  between  the  early 
and  later  collected  cases.      The  larva  is  rather  rare  in  alternate  years, 
and  may  possibly  take  two  years  to  come  to  maturity ;  the  cases 
abounded  in  1896  and  1897.     In  Silesia,  the  larvae  live  somewhat  gre- 
gariously in  old  open  firwoods,  at  the  foot  of  thick  trunks,  on  the 
lichens  that  cover  the  soil  round  the  same.      Sometimes  they  are  so 
abundant  that  many  cases  may  be  found  round  almost  every  fir.     It 
also  lives  in  damp  places,  and  one  birch-trunk  on  the  marshy  groun' 
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near  Glogau,  once  provided  38  larvaB,  which  were  crawling  up  the 
stem.  The  young  larvaB  are  to  be  found  on  the  lichens  in  summer, 
autumn  and  early  spring,  being  fuUfed  in  May,  when  they  climb  up 
fences,  tree-trunks,  &c.,  for  pupation.  In  some  years  {ejf.,  1860)  they 
are  very  abundant.  The  pupal  stage  lasts  about  three  weeks  (Zeller). 
It  appears  to  us  certain  that  the  larvae  are  almost  (?  always)  entirely 
ground  feeders,  coming  up  on  trees,  fences  and  walls,  only  at  the  time 
of  pupation.  Alderson  notes  that  from  March  until  June  3rd,  1899, 
he  regularly  searched  the  fences  near  Farnborough  without  success, 
when,  on  the  latter  date,  he  found  no  less  than  a  dozen  on  a  fence 
at  about  a  foot  from  the  ground,  although  a  couple  were  up  4ft.  or 
more.  They  also  appear  to  be  most  abundant  where  there  is  a  strip 
of  herbage  at  the  bottom  of  the  fence,  and  very  scarce  where  the 
ground  is  clear.  He  considers  that  they  must  come  to  the  fences  only 
for  pupation. 

Larva. — Emerged  July  5th,  1899.  As  soon  as  hatched,  l'25mm.- 
l*5mm.  in  length  when  crawling  (when  at  rest  about  1  •126mm.), 
about  •26mm.  in  width.  Head  and  thorax  large,  a  slight  constriction 
between  thorax  and  abdomen  ;  body  round  and  nearly  cylindrical  when 
contracted,  but  flattened  and  showing  a  strongly  developed  lateral 
flange  when  stretched,  in  crawling.  Head  large,  carried  rather  hori- 
zontally, pale,  but  bright,  brown,  glossy ;  prothorax  large,  well  covered 
by  a  corneous  plate,  coloured  as  head ;  mesothorax  shorter,  also 
covered  dorsally  by  corneous  plate ;  metathorax  with  central  dorsal 
plate  of  triangular  shape,  and  two  subdorsal  plates,  all  pale  brown ; 
anal  plate  large  and  showing  up  clearly.  The  plates  at  the  bases  of 
hairs  on  the  abdominal  segments  are  large  and  well  developed,  looking 
comparatively  larger  and  more  prominent  than  in  adult  larva  (this 
probably  will  be  less  noticeable  when  the  larva  has  fed  and  the  skin 
has  been  stretched) ;  the  hairs  longest  on  head,  the  thoracic  and  anal 
segments.  The  true  legs  strong ;  segmental  incisions  sharply  defined, 
though  not  deep.  The  abdomen  broadens  laterally  at  4th  and  5th 
segments  and  then  tapers  again.  The  prolegs  are  very  short.  On 
front  edge  of  prothorax  is  a  loose  fold  of  soft  white  skin,  showing  the 
head  to  be  fairly  retractile.  The  tubercular  plates  are  very  large  and 
pronounced ;  those  at  base  of  i  so  nearly  join  in  median  line  that  they 
appear  at  first  sight  to  form  one  central  triangle,  as  on  metathoracic 
segment ;  the  suture  is  especially  difiicult  to  detect  on  the  1st 
abdominal ;  the  arrangement  is  as  in  the  adult  larva,  i  inner,  ii  slightly 
outer,  ill  with  the  hair  not  quite  so  prominent  as  is  usually  the  case  in 
Psychid  larvae,  iv  and  v  (subspiracular)  appear  to  be  in  about  the  same 
horizontal  plane,  hair  on  anterior  (v)  is  very  small ;  the  exact  bases  of 
hairs  (especially  dorsal)  are  difficult  to  locate,  possibly  i  and  ii  are  on 
the  outer  and  inner  edges  of  plates,  as  in  adult  larva.  The  full-fed 
larva  is  somewhat  long  compared  with  its  bulk,  about  9mm. -10mm.  in 
length,  and  l*5mm.  in  greatest  thickness.  The  head,  legs,  and  thorax 
rather  weak  compared  with  the  abdomen  ;  the  head  and  thorax  form 
about  one-quarter  of  the  length  of  the  larva.  The  abdomen  is  of 
more  even  bulk,  and  less  grub-like  than  those  of  any  other  Psychid  larviB 
examined.  It  curves  its  abdomen  vent  rally  almost  as  much  as  some 
sawfly  larvae.  In  the  proportions  of  length  and  comparative  slender- 
nees  it  resembles  P.  villosella  and  C.  imicolor  rather  than  the  Soleno- 
biids  and  Luffiids.     If  touched  on  the  head  it  executes  a  rapid  back- 
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ward  movement,  like  that  of  a  Tortricid  larva,  it  can  also  drop  by  a 
thread  if  disturbed  (a  feature  apparently  common  to  all  young  Psychid 
larvae).  Head  and  thorax  black,  or  very  dark  brown  ;  abdomen  pale 
yellow  or  whitish ;  anus  dark,  apparently  due  to  internal  matter. 
Heoii. — Small,  black,  glossy,  carri?d  rather  flat  (horizontal),  sutures  of 
clypeus'"  faint,  carried  far  back  towards  crown  of  head.  Looked  at 
from  above,  the  outline  of  th?  head  appears  to  be  somewhat  square  ; 
the  S3tie,  in  about  usual  numbers;  the  antennne  rather  long  and 
conspicuous.  The  thoracic  and  abdominal  segments  increase 
gradually  in  width,  to  the  4th  abdominal  segment.  Between  the 
head  and  prothorax  there  are  folds  of  whitish  skin.  The  head, 
prothorax  and  mesothorax  are  all  retractile  (the  thoracic  segments  are 
also  somewhat  retractile  in  the  Macro-Psychid  larva?,  but  not  in  the 
marked  manner  observable  in  2\  tnbnlma).  The  thoracic  segments  all 
tapar  backwards  considerably  to  allow  of  their  being  retracted  ;  they 
have  conspicuous  shiny  corneous  shields,  but  there  is  a  gap  between 
the  dorsal  and  lateral  plates  of  the  meso-  and  metathorax  ;  the  pro- 
thorax is  black,  like  the  head,  the  meso-  and  metathorax  are  dark 
brown.  The  true  legs  are  corneous,  brown,  bearing  some  relation  to 
the  size  of  the  thoracic  segments.  Ahihiuen, — The  abdominal  segments 
increase  from  1  to  4,  the  4th -7th  are  about  equal,  the  posterior  seg- 
ments tapering  to  anus  less  rapidly  than  in  the  higher  Psychid  larvte. 
The  skin  of  the  abdomen  is  rather  shiny,  and  bears  rather  large 
chitinous  plates  at  bases  of  tubercles,  but  these  are  not  very  apparent 
on  account  of  their  transparency.  The  prolegs  themselves  are  short, 
but  the  hooks  are  large  and  strong ;  the  hooks  are  arranged  as  in  the 
larger  Psychid  larvie,  except  that  on  the  anal  claspers,  the  arrange- 
ment is  not  so  circular,  but  rather  that  of  a  portion  of  a  narrow  oval, 
similar  to  the  arrangement  on  the  1st,  2nd,  8rd  and  4th  pairs,  but  not 
nearly  so  complete.  The  segments  appear  to  be  divided  into  two  sub- 
segments,  but  the  saparation  is  not  distinct.  The  tubercles  themselves 
are  rather  more  conspicuous  than  is  usual  in  Psychid  larvte.  They 
are  small,  dark  in  colour  (not  black),  the  plates  at  base  are  large, 
the  setae  fairly  distinct,  i  is  small,  ii  larger,  i  and  ii  of  almost 
equal  distance  from  the  medio-dorsal.  The  way  in  which  i  and 
ii  are  situated  on  the  plates  is  interesting  ;  the  plate  on  which  i  is 
placed  is  on  the  1st  subsegment,  long,  placed  transversely,  and  narrow, 
the  edges  of  the  right  and  left  plates  nearly  meeting  in  the  medio- 
dorsal  line ;  that  on  which  ii  is  placed  is  on  the  second  subseg- 
ment, triangular  in  outline,  with  its  point  towards  the  medio-dorsal 
line,  but  the  inner  point  is  not  much  nearer  to  centre  than  the  outer 
edge  of  plate  i.  Tubercle  i  is  placed  on  the  extreme  outer  edge  of  its 
plate  (t.^.,  as  far  out  as  it  can  be  and  still  remain  on  the  plate),  ii  is 
placed  on  the  extreme  inner  edge  of  its  plate  (i.r.,  as  near  the  middle 
of  the  dorsum  as  it  can  be  without  going  off  the  plate).  (The  phylo- 
genetic  value  of  these  tubercles  has  been  discussed,  ante^  pp.  182-8.) 
Tubercle  iii  is  supraspiracular,  the  two  subspiraculars  iv  and  v  are 
present,  v  anterior  to  iv  and  much  smaller.  The  spiracles  are  small, 
round,  slightly  raised  and  standing  out  rather  distinctly.  The  lateral 
flanges  are  well  developed    [Bacot.     Described  April  80th,  1899,  from 

*  Between  the  clypeus  and  epicranium,  on  either  Bide,  is  a  Bomewhat  narrow 
qaadrangalar  p.ece,  which  is  preserved  in  the  Lufiiids,  but  hardly  noticeable  in 
higher  Psychids. 
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larvae  received  from  the  Rev.  G.  H.  Raynor] .  Bruand  describes  the 
larva  as  **  dirty  white,  or  livid  grey  ;  the  head  of  a  very  shiny  deep- 
brown  ;  the  corneous  shield  of  the  prothorax,  which  is  a  little  less  dark 
(brown  tint  of  horn),  occupies  all  the  dorsal  and  subdorsal  areas  almost 
to  the  base  of  the  true  legs.  It  is  edged  before  and  behind  with  livid 
grey,  and  one  can  just  distinguish  a  slight  trace  of  the  dorsal  vessel  in 
the  posterior  portion,  the  mesothoracic  shield  is  paler  than  that  of  the 
prothorax,  it  is  traversed  by  dirty  white  dorsal  and  subdorsal  lines ; 
the  shield  of  the  metathorax  is  still  paler,  and  does  not  descend  below 
the  subdorsal  area,  although  there  is,  lower  down,  a  longitudinal,  slightly 
corneous  and  brownish,  spot,  with  another  at  the  base  of  the  leg.  The 
anterior  and  posterior  edges  of  the  meso-  and  metathorax  are  whitish. 
The  ventral  area  of  the  larva  is  livid  grey.  The  true  legs  are  horn- 
colour  and  ringed  with  whitish.  The  trapezoidal  points  are  indicated 
by  a  slight  darkening  on  the  thoracic  segments,  and  from  each  point  a 
fine  grey-brown  hair  arises.  There  are  also  some  short  and  very  fine 
hairs  on  the  head  and  around  the  legs.'* 

Pupation. — The  larva  climbs  to  some  fence,  trunk,  or  wall,  on 
which  to  pupate  ;  its  case  usually  hangs  vertically ;  and  the  period  of 
pupation  lasts  about  three  weeks.  When  near  emergence  the  pupa 
projects  for  some  distance  out  of  the  larval  case,  and  after  the  imago 
has  emerged  the  pupa- skin  of  both  sexes  remains  sticking  out  in  this 
manner. 

Pupa. — The  male  pupa  is  of  nearly  uniform  width  down  to,  and 
including,  the  7th  abdominal  segment,  and  thence  ends  in  a  length 
less  than  one  of  the  preceding  segments  in  a  short  blunt  cone.  It 
averages  about  7'6mm.  in  length  and  l-6mm.  in  width.  The  8rd 
pair  of  legs  in  the  ^  pupa  extends  to  the  end  of  the  7th  abdominal 
segment,  the  wings  and  2nd  pair  of  legs  to  the  end  of  the  5th,  and  the 
Ist  pair  to  the  end  of  the  8rd  abdominal ;  the  1st  femur  is  well- 
developed,  the  patches  of  dorsal  spines  are  anterior  to  i  on  the  8rd,  4th, 
6th,  6th,  7th,  and  8th  abdominals,  the  spines  themselves  very  small 
and  six  or  seven  deep  (from  front  to  back) ;  there  is  an  extra  pre- 
spiracular  tubercle,  ii  is  almost  directly  behind  i  dorsally,  iii  is  large, 
iv  and  v  are  both  subspiracular,  vi  single,  vii  double,  and  a  single 
ventral  one  just  below,  all  with  fine  set®  (so  that  each  abdominal  segment 
has  20  setffi,  ten  on  either  side).  The  female  pupa  is  not  bent  forwards 
in  the  same  way  as  those  of  almost  all  other  Psychids,  its  straightness 
and  truncation  being  a  marked  feature.  It  averages  about  8mm.  in 
length  and  I'Omm.  in  width.  The  labrum  is  very  round,  the  two  hairs 
at  base  also  prominent;  mandibles  also  round  and  not  projecting 
much ;  maxillary  palpi  continuous  with  maxillfe,  a  slight  line  marking 
oflf  the  extreme  point  of  the  maxilla  itself ;  the  labium  large,  roughly 
rectangular,  and  divided  into  sections  (as  in  B,  ataintojii) ;  the  labial 
palpi  small,  and  separated  from  labium  and  from  each  other ;  the 
femora  of  1st  pair  of  legs  showing  centrally  below  the  labial  palpi  (Tutt). 
Male, — The  maxillary  palpi  look  separate  ;  the  labial  palpi  and  labium 
are  continuous ;  the  femora  of  1st  pair  of  legs  show  as  a  very  long 
piece  ;  the  wings  to  end  of  the  5th  abdominal ;  the  8rd  pair  of  legs  to 
end  of  the  7th  ;  the  2nd  pair  to  the  end  of  the  wings,  and  the  1st  pair 
to  the  end  of  the  8rd  abdominal ;  the  antennte  very  nearly  to  the'  end 
of  the  wings  (about  one  segment  short  thereof).  In  both  sexes  the  patch 
of  dorsal  spines  reaches  beyond  i  medially ;  ii  is  placed  at  anterior 
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margin  of  intersegmental  membrano.  There  are  five  recurved  hairs 
on  each  side  of  the  8bh  abdominal,  six  on  each  slds  of  the  Oth,  and 
one  on  each  side  of  the  lObh.  The  dorso-anal  spines  are  very  minute  ; 
the  spiracles  large.  The  eye  goes  with  the  face- parts  and  antennsB,  on 
dehiscence,  and  the  legs  also  in  the  ?  but  not  in  the  $  (Chapman). 
The  female  pupa  is  of  a  clear  brown  colour  dorsally,  inclining  to 
blackish  where  the  segments  overlap  at  the  incisions,  the  abdominal 
segments  7-10  paler,  almost  yellowish  ;  ventrally  the  whole  area  of  the 
pale  yellowish  tint,  the  7-10  abdominal  segments  almost  glossy  in 
appearance.  The  skin  of  the  thoracic  segments  and  1st  abdominal 
smooth  and  shiny,  also  the  front  part  of  the  2nd  abdominal ;  the  skin 
on  the  other  segments  finely  pitted,  and  with  transverse  foldings 
posteriorly.  Dorsally. — The  prothorax  is  frontal,  ill-developed,  but 
with  several  tiny  pointed  hairs  and  two  longer  setae ;  the  mesothorax 
well-developed,  with  a  distinct  median  mesothoracic  ridge,  which  is 
less  marked  on  the  metathorax,  the  latter  segment  being  also  well- 
developed.  There  are  two  strong  setae  on  either  side  of  the  meso- 
thorax, one  near  median  line,  the  other  towards  the  base  of  the  wing 
and  slightly  anterior  to  middle  of  segment ;  two  similar  setae  are  on 
either  side  of  metathorax.  The  1st  and  2nd  abdominal  segments  are 
slightly  narrowed,  the  4th  and  5th  are  the  widest,  the  cremastral  area 
is  rounded.  The  abdominal  segments  have,  on  the  posterior  margin 
and  at  some  distance  on  either  side  of  the  medio-dorsal  line,  a  tiny 
chitinous  button  with  a  long  pale  brown  seta  (ii),  in  front  of  which, 
and  almost  in  line  with  it,  is  the  less-developed  i ;  a  similar  button, 
but  with  a  shorter  seta  (iii),  is  placed  at  the  outer  margin  of  the 
dorsum  at  the  middle  of  the  segment ;  ii  and  iii  are  almost  in  a  line 
transversely  on  the  8th  abdominal,  on  the  9th  are  14  setae  with 
recurved  points  forming  a  circle  around  the  segment,  on  the  10th  are 
two  similar  setae,  and  between  them  two  small  chitinous  spikes  pointed 
backwards  and  slightly  upwards.  The  recurved  setae  appear  to  have 
but  little  holding  power.  The  dark  intersegmental  areas  commence  at 
that  between  abdoi^iinal  segments  1-2.  Each  segment  appears  to  be 
divisible  into  four  areas :  (1)  Finely  shagreened.  (2)  With  minute 
dark  spines.  (3)  Shagreened  more  finely  than  1.  (4)  Like  8,  but  more 
delicate  in  texture,  and  forming  the  intersegmental  membrane.  The 
spinous  points  are  only  present  on  abdominal  segments  8-8,  and 
evanescent  on  the  latter.  Ventrally. — The  ventral  area  is  pale  in 
colour,  much  flattened  throughout  its  length,  and  so  delicate  in  struc- 
ture that  the  separate  parts  are  almost  indistinguishable.  The  clypeus 
and  headpiece  continuous,  the  latter  forming  a  rounded  frontal  piece 
directly  below  the  prothorax,  the  dorsal  headpiece  occupying  a  small 
triangular  area  between  them ;  the  antennae  form  an  outside  bow 
extending  to  not  quite  the  end  of  the  2nd  pair  of  legs.  The  glazed  eye 
and  the  eye-area  are  not  at  all  readily  distinguishable  in  the  living 
pupa  (but  in  the  dehisced  pupa,  a  transparent  line  represents  the 
former,  and  a  punctuated  area  outside  it,  the  latter) ;  the  labrum 
forms  a  distinct  rounded  upper  lip ;  the  labium  appears  to  form  a 
lower  lip,  and  bears  two  rounded  projections,  the  labial  palpi,  whilst  the 
maxillffi  (as  usually  recognised  in  most  pupae)  are  reduced  to  a 
triangular  lappet  on  either  side  of  the  labium,  which  are  connected 
above  (in  front  of)  the  labium  by  a  transverse  piece ;  the  maxillary 
palpi  form  small  buttons  at  the  outer  extremity  of  each  of  the  maxillae ; 
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the  three  pairs  of  legs  are  blunt-tipped,  the  2nd  and  3rd  pairs  extending 
beyond  the  antennae,  the  tarsi  only  of  the  8rd  pair  being  visible.  The 
abdominal  skin  is  so  thin  that  one  can  see,  as  it  were,  a  vast  number 
of  tiny  white  cells  (?  ova)  within  the  pupa,  especially  in  the  upper 
abdominal  area.  The  scars  of  the  prolegs  are  just  observable  on 
abdominal  segments  8-6  (much  more  obvious  on  the  empty  pupa) ;  the 
9th  and  10th  abdominal  segments  are  dark  ventrally ,  with  several  con- 
spicuous long  brown  setae  on  their  surface.  The  skin  of  the  7th 
abdominal  is  practically  transparent,  and  large  well-developed  ova  are 
visible  through  it.  The  genital  organs  on  the  8th  and  9th  abdominal 
segments  are  represented  by  a  longitudinal  scar  on  the  8th  abdominal. 
Laterally, — The  forewings  are  moderately  well-developed,  extending 
ventrally  to  the  anterior  edge  of  the  8rd  abdominal  segment,  the  hind- 
wings,  even  at  the  base,  scarcely  noticeable.  There  is  a  conspicuous 
longitudinal  subspiracular  flange,  which  is  continued  ventrally  on 
abdominal  segment  8,  posterior  to  which  the  ventral  area  is  dark- 
coloured,  like  the  dorsum.  The  spiracles  are  slightly  depressed,  incon- 
spicuous and  well  above  the  subspiracular  flange  ;  there  is,  below  each 
spiracle,  a  conspicuous  seta  (iv),  and  a  second  less  prominent  one  (v). 
The  9th  and  10th  abdominal  segments,  dark  laterally  and  ventrally, 
bear  several  recurved  setae.  [Described  April  20th,  1899,  from  ? 
pupa,  taken  by  Rev.  G.  H.  Raynor,  at  Hazeleigh.]  Ver  Huell  notes 
the  male  pupa  as  having  the  ''head  slightly  prominent,  the  wing-, 
leg-,  and  antenna-cases  yellow,  the  hindwings  projecting  somewhat 
behind  those  of  the  forewings;  the  colour  of  the  rest  of  the  body 
greyish  ochre-yellow,  of  the  back  brownish."  The  female  pupa  is 
noted  as  "cylindrical,  blunt  in  front,  ochreous-yellow  in  colour,  the 
posterior  segments  whitish,  the  dorsum  light  brown  with  interrupted 
black  transverse  stripes  ;  the  antenna-  and  wing-cases  projecting,  small 
wing-cases  being  present  (although  the  ?  moth  is  wingless)." 

Food-plants. — The  powdery  lichens  growing  on  palings,  &c. 
(Edleston),  on  tree-lichens  (Heinemann),  lichens  on  tree- trunks 
(Bankes),  on  lichens  growing  on  rocks,  as  well  as  on  trees  (Bruand), 
moss  (Ver  Huell).  [Healy  notes  that  larvae  of  T.  tubtdosa  that  were 
in  a  jar,  where  four  female  Diplodoma  henninata  emerged  during  the 
last  week  of  April,  1860,  ate  the  1),  henninata  and  afterwards  other 
small  moths  that  he  offered  them.  Later,  another  larva  ate  house- 
flies  and  a  male  of  its  own  species,  flxing  a  wing  of  the  latter  upright 
on  the  top  of  its  case,  whilst  others  fed  on  moribund  woodlice,  flies, 
&c.]  Bossier  says  that  the  larva  as  a  rule  eats  lichens,  but  can  be 
reared  on  lettuce,  whereby  the  imago  obtains  a  lighter  colour. 

Pabastfes. — Ci-yptus  spiralis,  Gr.,  Hemiteles  elongatus,  Btzb., 
Hemiteles  sp.  ?  bred  by  von  Siebold  (Hofmann). 

Habits  and  Habitat. — The  male  flies  (but  not  very  actively)  in 
the  sunshine,  whilst  the  female,  after  its  exclusion,  sits  in  an  almost 
perfectly  straight  position,  i.e.,  not  curved  as  in  Solenobiids,  Fumeids, 
Sec,  on  its  case,  and  there  awaits  the  male,  the  abdomen  hanging 
downwards  when  the  case  is  in  its  normal  vertical  position.  Zeller 
states  that  the  male  hides,  and  may  be  beaten  out  of  the  herbage ; 
Stainton  has  beaten  the  males  out  as  late  as  9  p.m.  The  imagines  are 
generally  bred  or  caught  at  rest  on  the  fences  and  tree-trunks  to 
which  the  larvae  attach  their  cases  before  pupation,  but  the  early 
habits  of  the  insect,  until  the  larvae  climb  to  their  pupating-places,  are 
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almost  unknown.  No  place  seems  to  be  amiss  to  it.  Beech  and  fir 
woods,  roadsides,  dry  ground  and  marshes,  cemeteries,  &c.,  are  all 
recorded  as  its  haunts.  Wilkinson  notes  the  cases  as  very  abundant 
at  Scarborough,  on  sycamore  trunks ;  and  Cambridge  notes  them  as 
common  at  Bloxworth,  on  Scotch  fir-trunks.  Bower  notices  that  all 
the  cases  he  has  found  contained  pupse  or  larvae  that  had  already  fixed 
their  cases,  or  full-fed  larvae  wandering  about  to  find  a  place  in  which  to 
spin  up  ;  the  larvae  appear  to  prefer  a  fence  to  a  tree-trunk,  to  which  to  fix 
their  cases,  but  few  things  seem  to  escape  attention.  Atmore  says  that 
the  cases  are  most  frequently  found  in  Norfolk  on  trunks  of  oaks,  or  on 
palings  near  oaks ;  the  imagines  fly  high  in  bright,  still  and  warm 
weather,  frequently  in  sunshine.  The  cases  common  near  Doncaster  on 
beech,  ash,  sycamore  and  old  palings,  both  sexes  are  freely  bred 
(Corbett).  The  cases  are  to  be  found  all  over  Cannock  Chase,  but 
they  prefer  Scotch  fir,  although  also  to  be  found  on  alder,  and  less 
commonly  on  birches  and  palings,  usually  about  8ft. -4ft.  from  the 
ground.  Only  about  15  per  cent,  of  those  bred  are  males  (Freer). 
Nolcken  found  the  cases  on  birch  stems,  and  Lienig  on  poplar  stems, 
in  April  and  early  May,  in  the  Baltic  provinces.  In  Brandenburg, 
Sorhagen  records  it  as  almost  everywhere  in  woods  and  gardens  on 
tree-trunks.  In  Alsace  it  frequents  shady  woods  (Peyerimhoff ) .  At 
Arnhem  the  cases  are  found  most  frequently  on  beech-trunks  (Ver 
Huell).  Along  the  Alpes-Mari times  the  cases  are  to  be  found  on 
mossy  rocks  and  old  stone  walls  exposed  to  the  east  and  west ;  the 
larva  lives  on  the  lichen  growing  in  such  places,  and  fixes  its  long 
case,  ridged  and  papery,  a  month  before  the  emergence  of  the  imago. 
It  is  unknown  in  the  neighbourhood  of  Cannes  (Milli^re).  At  Batisbon 
the  cases  are  more  generally  found  on  birch-trunks,  sometimes,  how- 
ever, on  rocks ;  whilst  at  Erlangen  they  are  usually  found  on  oak- 
trunks  (Hofmann). 

Time  of  appearance. — Stephens  notes  the  end  of  May,  near 
London,  which  is  unusually  early,  the  first  fortnight  of  June  being  the 
average  time  of  emergence.  June  30th,  1849,  resting  on  Dartford 
Heath  palings,  5-6  p.m.;  June  4th,  1850,  bred  from  cases  on  Dartford 
Heath  fence ;  June  21st,  1850,  beaten  out  of  elm,  at  Lewisham,  at 
9  p.m. ;  June  15th,  1857,  bred  from  collected  cases  ;  June  6th,  1858, 
at  Lewisham  and  Beckenham,  at  rest  on  palings  ;  June  10th,  1858, 
bred  from  a  case  found  by  Vaughan  on  Aater  tripolinm,  at  Bristol 
(Stainton) ;  June  6th,  1858,  near  Bristol  (Wallace) ;  May  6th,  1860, 
larvffi  on  fence,  at  West  Wickham,  spun  up  May  12th  ;  other  cases 
May  20th,  1860,  on  fences  and  trees  (some  beaten  out  of  birch),  many 
on  Addington  fence  ;  further  cases  on  May  27th,  1860,  on  fence  at 
West  Wickham,  all  pupated  by  this  date,  the  first  male  appeared  June 
9th,  others  June  10th,  males  and  females  June  11th,  others  on  the 
14th,  17th,  20th  (many),  July  4th,  5th,  6th,  &c. ;  larvae  on  fence  at 
Norwood,  May  12th,  1861  (Healy) ;  cases  on  fences  and  trees  on  April 
26th,  1871,  April  7th-May  15th,  1894,  imagines  bred  June  7th,  1886, 
June  15th,  1888,  ** assembled"  June  27th,  1893,  at  Eainham 
(Burrows) ;  cases  on  oak-trunks  July  16th,  1898,  at  Hockley  (Whittle) ; 
April  5th,  1886,  cases  on  fences,  at  Bexley,  May  20th,  1887,  cases  on 
fences  at  same  place,  the  imagines  bred  June  16th-18th,  1887 ;  June 
18th,  1890,  five  imagines  on  fences,  at  Bexley,  May  28th,  1891,  cases 
at  same  place,  imagines   bred  June  16th,  1891  ;  June  30th,  1891, 
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imagines  on  fences,  May  22nd,  1894,  nineteen  cases,  imagines  bred 
June  18th-25th;  June  20th,  1894,  imagines  on  fences;  June  drd, 
1896,  six  cases,  imagines  bred  June  8th-15th  ;  June  17th,  1896, 
imagines  on  fences,  worn  ;  May  27th,  1897,  cases,  all  at  Bexley ;  June 
10th,  1897,  imagines  flying  in  afternoon,  at  Eltham  ;  April  23rd, 
1898,  cases  on  tree-trunks,  at  Chislehurst  (Bower) ;  imagines  on  July 
10th,  1876,  at  Leicester  (Sang) ;  captured  June  8th,  10th,  and  14th, 
1884,  June  10th,  16th,  18th,  1896,  June  16th,  1897,  and  bred  June 
18th  and  18th,  1898,  at  King's  Lynn  (Atmore) ;  June  6th,  1891,  May 
16th,  1898,  June  8rd,  1896,  June  7th,  1896,  June  13th,  1897,  at 
Rugeley  (Freer) ;  imagines  going  over  at  Aldeburgh,  July  10th,  1892 
(Cruttwell]  ;  bred  on  June  2nd,  1892,  from  case  found  on  April  19th, 
a  ^  caugnt  June  20th,  1892,  imagines  captured  June  23rd,  1886, 
June  28th,  1892,  in  the  Isle  of  Purbeck,  bred  May  80th,  1890,  from 
cases  found  May  27th,  imagines  captured  May  28th-81st,  1884,  near 
Brockenhurst,  several  bred  May  26th  and  June  10th,  1890,  from  cases 
found  atGosport  on  May  14th  (Bankes) ;  several  males  and  females  bred 
June  19th-24th,  1899,  from  cases  from  Famborough  (Tutt).  In  May 
and  June,  in  Germany  (Heinemann),  in  mid- June  in  the  mountains  of 
Silesia  (Zeller) ;  in  June  in  Alsace  (PeyerimhofiF) ;  from  the  end  of 
May  to  commencement  of  July  in  Baden  (Reutti)  ;  the  larvae  in  April 
and  May,  the  imagines  from  end  of  May  on  through  June,  in  Branden- 
burg (Sorhagen)  ;  larvae  in  April  and  early  May,  the  imagines  fine 
from  June  2nd-llth,  the  females  later  from  June  17th-28rd,  in  the 
Baltic  provinces  (Nolcken) ;  from  the  commencement  to  the  middle  of 
July  in  Finland  (Tengstrom)  ;  from  June  10th-26th,  in  the  Doubs 
district  (Bruand) ;  common  in  May  (the  larvae  in  April)  in  Auvergne 
(Sand) ;  in  May  and  June  on  all  the  mountains,  from  800-1200  metres 
in  the  Alpes-Maritimes  (Milliere) ;  imagines  appeared  June  18th, 
1896,  from  cases  found  near  Le  Havre  (Dupont) ;  imagines  May  19th, 
1849,  in  the  marshes  near  Pisa,  and  many  in  May,  1861,  at  Gradischa, 
in  Upper  Carniola,  also  in  July,  1863,  at  Brussa  (Mann)  [Staudinger 
notes  this  latter  record  as  a  very  late  one] ;  on  June  11th,  1870,  in  abun- 
dance at  Konigswater,  near  Drachenfels  (Jordan) ;  July  10th,  1876,  a<^ 
on  wing  in  evening,  at  Trafor(Wocke)  ;  larvae  on  Dartford  Heath  palings 
April  4th,  emerged  May  24th-June  1st,  1867  ;  larvae  at  Merton,  April 
14th,  emerged  May  24th,  1867  ;  larvae  at  Napoule  on  lichens  on  willow 
March  81st,  imagines  emerged  May  6th,  1892  ;  also  larvae  on  April 
11th,  emerged  April  2l8t-29th,  1896;  larvae  at  St.  Aygulph,  on 
lichens  on  willow,  April  24th,  emerged  June  6th,  1896 ;  larvae  at 
Lucerne  on  May  12th,  imagines  emerged  June  8rd,  1898  (Walsing- 
ham) ;  imagines  June  6th,  10th  and  18th,  1867,  at  Preth,  June  9th, 
27th,  1870,  at  Griinhof  near  Stettin,  July  16th,  1871,  July  11th,  1878, 
June  26th,  July  2nd,  16th,  1876,  at  Bergiin,  June  13th-16th,  1880, 
at  Swinemund  (Zeller  teste  Walsingham). 

Localities. — Berks  :  Wellington  College,  Wokingham,  Reading,  Crowthorne, 
Bagley  Wood  (Hamm).  CAMBRinoE :  Cambridge  (Stainton).  CuEsmrE :  local 
(Ellis),  Birkenhead  (Stainton),  Bowdon  (Edleston),  Bidston  Hill  (Gregson),  Bidtton 
Heath  (BrockholesJ,  Delamere  Forest  (Hcdgkinson),  Danham  Paik  (Chnppell), 
Knutsford  (Corbett).  CriiBERLAND:  Lake  District  (Slainlon).  Devon:  Oxtin 
(Studd).  Dorset:  Bloxworth  (Canihridge),  Purleck  (Bankes),  Portland  (richnid- 
Bon).  Essex  :  Hazeleigh  near  Maldon  (Kaynor),  Easlwoc d,  Hcckley  (WhiUle), 
Wanstead,  Brentwood,  llainhani,Mucking(BiuTOWB),Epping  (Henly),  Colche6ter(Har- 
wood),  llford  (Mera).  GLorcESTER:  Bristol  (W^allace),  Staple  ton  (Harding).   Hants: 
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New  Forest,  common  Jsleof  Wight  (Fletcher),  Bando\vn(Prout),Oosport,near  Brocken- 
hur8t(Bankes),  Bournemouth  (Cowl),  Basingstoke,  Pamber  Forest  (Hamm),  Ring- 
wood  (Fowler),  Southampton  (Curtis).  Hereford  ;  Tanungton  (Wood).  Hertford  : 
Hertford  (Stephens).  Kent:  Pembury  (Weir),  Bromley,  Farnborough  (Alderson),Lee 
(Turner),  Bexley,  Eltham,  Chislehurst  (Bower),  Chatham  (Edwards),  Strood  (TuttJ, 
Norwood  (Healy),  Dartford  Heath,  Lewisham,  Beckenham  (Stainton),  Darenth 
Lane  and  Wood  (Curtis).  Lancashire  :  near  Manchester  (Stainton).  Leicester  : 
Leicester  (Sang  teste  Gardner).  Middlesex:  North  London  (Healy),  Kingsbury 
(Stainton).  Norfolk:  general  in  west  and  north-west — Kings  Lynn,  <fcc. 
(Atmore),  Norwich,  Rackheath  (Barrett),  Merton  (Walsingham).  Northumber- 
land: Newcastle-on-Tyne  (Stainton).  Somerset:  Brislington  (Vaughan).  Staf- 
ford :  Cannock  Chase  near  Rugeley  (Freer).  Suffolk  :  Thorpe,  Aldeburgh  (Crutt- 
well).  Surrey  :  Kingston-on-Thames  (Lucas),  Addington,  West  Wickham  (Healy), 
Shirley,  very  common  (Warren),  Coombe  Wood  (Curtis),  Ripley  (Stephens), 
Croydon  (Prout).  Sussex  :  Hastings  (FordJ,  common.  Worthing,  Hayling,  Charman- 
dean  (Fletcher).  Yorks  :  generally  distriouted,  Doncaster  (Corbett),  Scarborough 
(Wilkinson),  York  (Stainton),  Selby  (Ash). 

Distribution. — Asia  Minor  :  Bithynia  (Staudinger),  Brussa(Mann).  Austro 
Hungary:  Linsbruck  fWeUer),  Briinn  (Gartner),  New  Sandec  (Klemensiewicz), 
Galicia — Radowlice,  Doorowlany,  Lemberg,  common  (Nowicki),  Croatia,  Dalmatia, 
Tyrol,  Gradischa  in  Upper  Carniola,  near  Vienna  (Mann),  Buda  (Treitschke), 
Lavantthal  (Hofner),  Preth  (Zeller),  Traloi  (Wocke),  S.  Tyrol— Bozen  (Rebel). 
Belgium:  generally  distributed  and  common  (Fr^),  Brussels,  &c.  (LambilUon). 
Denmark:  common  (Bang-Haas).  Finland:  near  Helsingfors,  Abo,  Uleaborg 
(TengstrOm).  France  :  Dept.  Saone-et-Loire  in  mts.  (Constant),  Aube  (Jourd- 
neuiUe),  Douai  (Foucart),  Nohant,  St.  Florent  (Sand),  near  Le  Havre,  Pyr^nees- 
Orientales  (Dupont),  Alpes-Mari times,  mts.  800-1200  metres  (Milli^re),  Doubs — 
Jougne,  Chevigney,  d'Andeux  (Bruand),  Cambrai  (Constant),  Cannes  (Chapman),  St. 
Aygulph,  Napoule  (Walsingham).  Germany  :  generally  distributed  (Heinemann), 
Mulhausen,  Sommerda,  Quedlinburg,  Gottingen,  Aix,  Krefeld  (Jordan),  Wetterau, 
Frankfort,  Wiesbaden,  Cassel  (Koch),  German  Alps — between  Prad  and  Gormagoi, 
Waldeck,  Arolsen  (Speyer),  Erfurt  (Keferstein),  Berlin,  Silesia,  general  in  the 
plains,  Glogau,  common,  Probsthain  Peak,  singly,  Lahr  (Zeller),  near  Dantzig 
(Tiedemann),  Lower  Elbe  dist. — the  Haake  (Schmeltz),  Nassau  (Rossler),  Wiirtem- 
berg  (Hofmann),  Ratisbon  (Schmid),  Upper  Lusatia  (Moeschler),  Pomerania 
(Hering),  Dessau  (Richter),  general  in  Baden,  the  Rhine  Palatinate  (Reutti), 
generally  distributed  and  common  in  Brandenburg  (Sorhagen),  Munich — Hirsch- 
garten,  Nymphenberg,  Hartmannshofen,  Schleissheim,  Sternberg  (Hartmann), 
Konigswinter  near  Drachenfels  (Jordan),  Alsace — La  Schlucht  (Peyerimhoflf),  Han- 
over (Glitz),  Frankfort-on-Oder  (Kretschmer),  Dresden  (Fischer),  Erlangen  (Hof- 
mann), Brunswick  (Nowicki),  Swinemund,  Grunhof,  near  Stettin  (teste  Durrant). 
Italy:  Northern  and  Central  Italy  generally  (Curo),  Tuscany,  marshes 
near  Pisa  (Mann),  Piedmont  (Ghiliani),  Milan  (^urati).  Netherlands  :  very  com- 
mon in  drier  parts  of  country,  occurs  in  most  provinces  and  Friesland  (Snellen), 
Amhem  (Ver  Huell),  South  Holland — Noordwijk,  Wassenaar,  Gelderland,  Oosten- 
beck,  Ede,  Velp  (Graaf),  Lichtenbach,  near  Amhem  (Grebner).  Roubiania  :  Gru- 
mazesti,  Neamtz,  Slanic  (Caradja).  Russia  :  Baltic  Provinces — WeiTO  (Sintenisk 
Livonia  (Lienig),  Neuhof,  Pichtendahl  (Nolcken),  Dubbeln,  very  common  (Teich), 
St.  Petersburg,  Esthonia,  Astrachan  (Erschof!).  Scandinavia  :  Scania,  West  Goth- 
land, Gothland,  Upland  (Wallengren).  Spain  :  Castile  (Staudinger),  Bilbao  ^See- 
bold).  Switzerland  :  up  to  4,500ft.,  Ziirich  (Frey),  Valais — Gamsen  (Duponcnell, 
Lausanne  (Laharpe),  St.  Blaise-Neuveville  (Couleru),  highlands  of  Bergiin  (Zeller), 
AroUa,  Fusio,  Locarno  (Chapman),  Lucerne  (Walsingham). 

Family :  luffiid.\£. 

This  family  is  one  of  the  most  interesting  of  those  belonging  to 
the  Psychids,  although  previously  no  attempt  has  been  made  to  work 
out  the  details  of  the  life-histories  of  the  species  included  herein,  nor 
to  define  its  relationships  with  the  allied  Psychid  families.  Many 
difficulties  still  remain  to  be  cleared  up  in  connection  with  the  economy 
of  the  species,  but  we  have  a  very  fair  knowledge  of  their  affinities. 
At  present  we  are  able  to  refer  two  genera  only  to  the  family — Luftia 
and  Bacotia,     In  the  first  genus  we  have  been  able  to  study  the  life- 
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history  of  L,  lapidella,  and  to  make  some  progress  towards  a  knowledge 
of  that  of  the  remarkable  parthenogenetic  L.  ferchaidteUa  (iwinonae), 
whilst  in  the  second  we  have  been  able  to  clear  up  most  of  the  difh- 
culties  connected  with  B.  sepium.  As  to  its  affiinities,  the  great 
interest  that  the  family  presents,  lies  in  the  fact  that  it  is  intermediate, 
in  many  points  of  structure,  between  the  Micro-  and  Macro-Psychids. 
The  eggs,  laid  in  the  pupal-skin,  are  of  the  same  delicate  structure 
as  those  of  the  Macro-Psychids,  whilst  the  larva  structurally  (and  in 
habit)  is  also  Macro-Psychid,  the  dorsal  tubercles  being  arranged  so 
that  ii  is  nearer  the  median  line  than  i,  whilst  in  walking  the  young 
larva  holds  the  abdominal  segments  high  in  the  air  (the  prolegs  being 
entirely  useless  if  the  larva  be  taken  from  the  case),  but  the  mature 
larva  often  drags  its  body  helplessly  on  the  ground.  The  female  pupa 
also  is  largely  Macro-Psychid,  inasmuch  as  it  does  not  emerge  from 
the  larval  case  immediately  before  the  appearance  of  the  imago  ;  it  has 
also  lost  the  dorso-anal  spikes  and  the  recurved  hairs  of  the  terminal 
segments,  which  Micro-Psychid  characters  are  still  both  retained  by 
the  male  pupa,  the  pupa  also  being  characterised  by  the  small  size  of 
the  united  abdominal  segments  8-10.  The  case  is  rather  Micro- 
Psychid  in  its  general  appearance,  although  the  more  or  less  vertical 
conical  structure  is  peculiarly  characteristic  of  this  group.  The  male 
imagines  bear  perhaps  more  resemblance  to  the  Taleporiids  than  to 
the  Fumeids  (yet  Bacotia  has  been  generally  located  with  the  latter), 
and  the  female  has  the  habit  of  these  groups  in  emerging  from  the 
larval  case  for  copulation,  and  remaining  on  the  outside  thereof  during 
oviposition.  This  combination  of  Micro-  and  Macro-Psychid  charac- 
ters makes  it  quite  clear  that  there  is  no  sharp  line  of  separation 
between  these  two  divisions,  into  which  we  have,  for  convenience, 
separated  the  superfamily,  and  makes  it  impossible  for  us  to  include 
these  satisfactorily  in  either  division.  Besides  the  general  characters 
of  the  family  already  given,  the  following  imaginal  characters  relating 
to  the  antennae,  neuration,  genital  organs,  &c.,  have  been  worked  out 
by  Chapman : 

i .  Antenna  :  Pedicel  (1  joint),  scape  (1  joint),  and  1  joint  of  clavola' without 
pectinations ;  pectinations  moderately  long  (1-1^  length  of  joints  at  centre  of 
antenna),  without  scales,  flattened  beyond  middle  (spathulate).  Mouth-parU : 
Labial  palpi  short,  2- join  ted,  hairy.  Legs  :  1st  tibiee  with  spur  of  half  its  length, 
starting  from  middle  (like  Micro-Psychids).  Neuration*  :  Forewings — subcostal 
accessory  cell  present  as  in  all  Micro- Psycnids,  this  cell  is  always  absent  in  the 
Macro-Pyschids.  7  and  8  separate,  7  to  costa.  Hind  wings—  4  absent.  Shape  :  Both 
wings  elongated  with  sharp  apex,  but  costa  curved  downwards  towards  apex. 
Genital  organs :  The  valve  is  cylindrical  (in  Fiimea  bulbous),  the  harpe  with  a  long 
neck  (in  Fumea  with  a  short  neck). 

$  .  Antenna :  Joints  12-16,  scaleless.  Leg* :  4-  (or  less)  jointed.  Mouth-part*  : 
MaxillaB  represented  by  a  conical  projection.  Scales  ;  Abdominnl  segments  scaled, 
the  scales  rather  broad,  narrower  on  the  last  segment.  Plates  :  The  thoracic  seg- 
ments well  chitinised,  chitinous  plates  on  abdominal  segments  divided  medially. 

The  female,  owing  to  the  great  specialisation  that  it  has  undergone, 
probably  affords  more  valuable  classificatory  characters,  among  the 
Psychids,  than  any  other  stage  of  the  insect.  For  this  reason,  we  would 
more  particularly  draw  the  attention  of  students  to  the  detailed  descrip- 

•  The  neuration  is  very  variable — sometimes  3  is  absent  on  the  forewing,  the 
secondary  cell  differs  in  size,  whilst  10  may  be  bifurcate.  In  the  hindwing  5  may 
be  bifurcate,  &c.  Two  of  these  aberrant  examples  show  tendency  for  4  to  disappear 
in  forewing  and  to  appear  in  hindwing  (Chapman). 
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tious  of  this  sex,  given  under  each  species.  The  Lufiiid  females  are  especi- 
ally characterised  by  the  highly-developed  scales  that  surround  the 
abdominal  segments.  The  comparison  of  the  scales  presented  by  the 
females  of  this  and  the  allied  families  has  been  worked  out  by  Chap- 
man as  follows : 

1.  In  L,  lapidella,  $  ,  the  scales  cover  the  whole  abdomen,  except  the  anterior 
border  of  the  1st  segment,  down  to  the  commencement  of  the  anal  wool ;  broader 
forward  and  dorsally,  they  are  yet  of  more  uniform  size  and  form  throughout 
than  those  of  L.  ferchauUella,  triangular,  broad  at  tip,  nan'owing  i-egularly  to  base, 
extreme  breadth  one-fourth  to  one-fifth  of  length,  and  cut  off  i-ather  squarely  at 
end  without  any  definite  toothing. 

2.  In  L.  ferchaultella,  ?  ,  the  scales  are  very  variable  in  form  and  size,  not  only 
do  those  on  examples  from  different  localities  vary,  but  those  from  the  same  locality 
also  show  great  differences  in  different  individuals,  some  presenting  scales  very  . 
like  those  of  L.  lapidella^  others  extremely  broad  ones.  The  broadest  are  usually 
dorsal  and  anterior,  but  the  very  broadest  are  sometimes  lateral.  On  one  specimen 
the  scales  are  not  very  broad,  and  are  rounded  as  in  S.  lichenella.  In  most  they 
are  much  like  those  of  L.  lapidella,  but  broader,  and  with  various  irregular  tooth- 
ings at  extremity.  In  a  few  the  scales  (or  some  of  them)  are  so  broad  as  to  be  fan- 
like,  or  like  the  leaves  of  Sali^buria  adianti/olm,  broader  at  the  extremity  than  they 
are  long,  but  preserving  the  straight  sides,  so  as  still  to  be  triangular  in  shape,  the 
extremity  somewhat  irregular,  with  toothings  that  look  rather  as  if  the  ends  were 
broken  off  than  trimly  serrate  as  in  most  toothed  scales. 

3.  In  B.  sepiuniy  ?  ,  the  scales  are  a  shade  larger,  and  narrower  in  proportion 
to  width,  than  those  of  L.  lapideUot  usually  rounded  at  end,  or  with  one  indenta- 
tion, and  rather  more  variable. 

4.  In  Solenobia  ^  and  Taleporia  ?  the  scales  are  more  variable — extending 
from  scales  to  hairs — narrower  than  in  L.  lapUlella  in  most  species  (some  broader 
on  7.  UibiUom),  all  that  are  obviously  scales  narrow  somewhat  to  tip,  and  are  there 
rounded. 

It  would  appear  that  the  tendency  for  the  chitinous  plates  of  the 
$  Luffiid  abdomen  (especially  dorsally)  to  be  di\dded  into  two  by  a 
median  division,  is  characteristic  of  this  group  and  does  not  appear  else- 
where. It  is  so  far  developed  that  in  $  B.  septum  there  appear  to 
be  two  dorsal  and  one  ventral  plate,  in  $  L,forchaultella  two  dorsal  and 
two  ventral. 

There  is  one  species  (generally  referred  to  this  group)  that  must  be 
considered  obsolete,  viz.,  the  Psyche  lielienmn  of  Schrank  {Fauna  Boica^ 
ii.,  p.  92),  and  referred  to  by  Zeller  (/aw,  1888,  p.  718  and  Linn.  Ent., 
vii.,  p.  358).     This  species  is  founded  on  the  following  description : 

Wohnort :  an  Eichen  und  Fdhrenstammen,  wo  die  Baupe  ihren  Sack  mit  den 
Trummem  kleiner  Schuppenflechten  und  Warzenflechten  uberkleidet,  denen  sie 
auch  nach  der  Lange  gelegte  diinne  Splitter  oder  Triimmer  von  Fdhrennadeln 
einmengt.    Den  Schmetterling  sah  ich  nicht  (Schrank,  Fauna  BoUa^  ii.,  p.  92). 

It  is  difficult  to  know  what  species  can  be  said  to  '*  cover  its  case 
longitudinally  with  thin  chips  or  fragments  of  pine  needles,"  and 
Schrank's  identification  of  Reaumur  and  Fuessly*s  species  as  cospecific 
does  not  make  the  matter  any  clearer.  Reaumur's  pi.  xv.,  figs,  viii  and 
ix,  are  distinctly  Luffiid,  one  might  even  suspect  them  to  be  bad  figures 
of  the  cases  of  sepium  ot  ferchaultella,  but  the  description  of  the  larva 
that  is  said  to  inhabit  them  disagrees  entirely,  for  all  the  known 
Luffiid  larvflB  are  very  dark,  whereas  this  is  said  to  be  **  yellow  or 
greenish- white."  Fuessly's  Archiv,  ii.,  pi.  xii.,  figs.  8-9,  appear  refer- 
able to  P.  betulina,  and  might  even  represent  an  immature  case  of 
Hurrhopterix  hirsutella  (calvella),  as  Wemeburg  suggests.  It  appears 
to  us,  therefore,  that  Psyche  lichenumy  Sckrank,  cannot  at  present  be 
referred  to  any  known  species. 
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Subfam. :  luffiinae. 
Tribe:  luffudi. 
With  regard  to  the  tribe  in  which  Luffia  and  Bacotia  are  placed,  it 
may  be  pointed  out  that  it  offers  in  its  genera  considerable  differences 
from  the  Taleporiids  and  Fiimeids,  with  which,  in  different  ways,  it 
appears  to  be  most  closely  allied.  The  general  characters  already  dealt 
with,  such  as  the  difference  of  the  larvsB,  pupae  and  imagines,  may  be 
supplemented  by  differences  in  the  genera  themselves.  Thus  we  find 
the  following  difference  of  neuration : 

Luffia, — ^Forewing :  Ic  present.    Hindwing :  transverse  nervure  6-7  straight. 
Ba4x>tia. — ^Forewing :  Ic  absent.    Hindwing :  transverse  nervure  6-7  angled. 

Not  only  do  the  ^  antennae  of  the  Luffiids  differ  markedly  from 
those  of  the  allied  famihes,  but  they  differ  much  inte^'  se,  agreeing  with 
those  of  WhitUeia  reticella,  in  having  the  1st  joint  of  flagellum  (8rd  of 
antenna)  without  pectinations  and  in  the  pectinations  being  fiee  from 
scales.  The  antennae  of  the  two  genera,  however,  differ  considerably 
inter  se,  as  may  be  seen  from  the  following  : 

1.  Luffia  (lapidella). — 1st  segment  short,  thick  (but  smaller  than  in  F.  cattta), 
and  not  globular;  2nd  segment  short,  thick,  square;  4th  segment  with  short 
pectinations  (one-half  the  length  of  the  segment) ;  6th-12th  segments,  pectinations 
rather  longer  than  segments ;  18th-19th  segments  (final  two)  without  pectinations. 
Scales  on  dorsum  of  segments  long,  one  from  base  of  segment  nearly  as  long  as 
segment,  one  from  apex  extends  halfway  along  the  next  segment.  Pectinations 
apparently  scaleless,  hairs  pale  (more  numerous  and  shorter  than  in  F,  casta)^  about 
one-fourth  length  of  (say^the  9tn)  ^segment. 

2.  Bacotia  (/t^tum).— 1st  segment  large,  rounded,  wingshaped;  2nd  segment 
large,  square ;  8rd  segment  belongs  to  flagellum,  short,  square,  without  pectina- 
tions ;  4th  segment  short,  square,  without  pectinations ;  longest  segments  about 
10th-14th ;  pectinations  longer  than  segments,  broad  and  flat  at  about  two-thirds 
of  their  length  ;  terminal  joints  shorter,  last  two  very  short,  but  wide  and  spathu- 
late,  the  last  one  without  pectinations.  Scales  on  dorsum  of  segments  in  two  rows, 
two-thirds  length  of  segments.    Pectinations  scaleless. 

Genus:  luffia,  Tutt. 

Synonymy.— Genus :  Ljifia,  Tutt,  "Ent.  Record,"  xi.,  p.  191  (1899);  Ibid.,  p. 
207 ;  Chapmn., Ibid., pp. 201, 293 ;  Luff, Ibid.,  p.  223  ;  Walsm.,  Ibid.,  p.  267  ;  Bankes, 
"  Ent.  Mo.  Mag.,"  XXXV.,  p.  278  (1899).  Tinaea,  Geoff,,  '*  Hist,  des  Ins.,"  ii.,  p.  204 


60  (1850) ;  Stphs.,  "  Zool.,"  viii.,  p.  cix  (1850) ;  Hdrch..  "  Lep.  Eur.  Cat.,"  p.  78 
(1851) ;  Stand,  and  Wccke,  "  Cat.,"  p.  105  (1861) ;  2nd  ed.,  p.  206  (1871) ;  Sta., 
*«Tin   S  Knr.  "  2.  nn.  283. .^22  n869^ :  Mill..  "Cat.  LcD.  Aln.-Mar.." n.  295  (1875): 


xi.,  p.  198(1879);  Cur6  and  Tur.,Jlbid.,  xv.,  p.  3  (1882);  Rebel,  "Ann.  K.  K.  Hofms.," 
vii.,  pp.  266-7,  282  (1892) ;  Ibid.,  ix.,  pp.  17-18  (1894).  Solenobia,  Dup.,  "Hist. 
Nat,"  supp.  iv.,  p.  612  (1842);  "  Cat.  Mdt.,"  p.  358  (1846);  Ghil.,  "Fn.  Ent.  It.," 
p.  78  (1852) ;  Zell.,  "Linn.  Ent.,"  vii.,  p.  367  (ia52) ;  Edl.,  "Ent.  W.  Int.,"  v., 
p.  147  (1859);  Ibid.,  vi.,  p.  28 ;  "  Zool.,"  xvii.,  p.  6463  (1859);  Sta.,  "  Ent.  W.  Int.," 
vi.,  p.  28  (1859) ;  "  Ent.  Ann.,"  1870,  p.  2  (1869) ;  1874,  p.  2  (1874) ;  Hardg., 
"  Ent.  Mo.  Mag.,"  vi.,  pp.  91-3  (1869) ;  xii.,  p.  208  (1876);  Jourd.,  "  Ann.  Soc.  Ent. 
Fr.,"  4th  ser.  x.,  p.  115  (1870);  Boyd, "  Ent.  Mo.  Mag.,"  xii.,  p.  163  (1875) ;  Hudd., 
"Cat.  Lep.  Brist.,"  pp.  68-9  (1884);  Bankes,  "Pr.  Dors.  M.  H.  Club,"  x.,  p.  206 
(1889) ;  Rich.,  "  List.  Port.  Lep.,"  p.  180  (1896).  Taloeporia,  Gn.,  "Ann.  Soc. 
Ent  Fr  ,"  2nd  ser.  iv.,  pp.  11,  14-15  (1846).  P»ychey  Brd.,  "Mon.  des  Psych.," 
DP.  90-i  (1853);  Weav.,  "Zool.,"  xv.,  p.  5540  (1857);  Birch.,  "Ent.  Mo.  Mag.," 
iii ,  p.  147  (1866) ;  Morris,  "  N.  H.  Brit.  Moths,"  iv.,  p.  11  (1870) ;  Gregs.,  "  Ent.," 
vi:,  p.  409  (1873).    Fumea,  Luff,  "  Mic.-Lep.  Guernsey,"  p.  9  (lb99). 

This  genus  was  named  Luffia  in  the  Knt,  lieconl,  vol,  xi.,  p.  191, 
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for  the  purpose  of  ensuring  priority  when  it  appeared  in  this  volume, 
and  lapidella  was  cited  as  the  type.  The  following  summary  gives  the 
principal  characters  of  the  genus : 

Ovum. — Eggs  laid  in  pupa-skin,  proportionally  large,  irregularly  oval,  pale 
pearly-white  or  yellow,  shiny,  somewhat  smooth,  exceedingly  delicate. 

Case. — Conical,  carried  more  or  less  uprightly,  covered  with  minute  pieces  of 
earth  or  lichen. 

Larva. — Head  black,  comparatively  large,  retractile ;  thoracic  segments 
narrow,  pro-  and  mesothorax  corneous,  metathorax  with  lateral  plates  only; 
abdominal  segments  bulky  ;  true  legs  dark  with  pale  terminal  hook  ;  prolegs  short, 
hooks  arranged  in  horseshoe  form  (oval  broken  on  inner  edge),  anal  prolegs  well- 
developed  ;  segmental  incisions  strongly  marked ;  lateral  flange  distinct ;  dorsal 
tnbercles  as  in  Macro-Psychids — i  external  to  ii. 

Pupa. —  <f .  Thorax  large ;  abdomen  small ;  wings  to  end  of  6th  abdominal 
segment;  3rd  pair  of  legs  to  beginning  of  8th;  abdominal  segments  8-10  fused ; 
movable  segments  2  (dorsally)-? ;  two  dorso-anal  spikes  (as  in  Micro-Psychids) ; 
setaa  as  in  larva ;  row  of  anterior  dorsal  spines  on  3-8  (bolder  and  more  regular  than 
in  Bacoiia) ;  no  intersegmental  spines  but  rough  skin  processes  ;  antennae  large  and 
well-developed  ;  mouth-parts — labia  short,  divided  into  two  rounded  ends  without 
definite  division  ;  maxillae  two-thirds  length  of  labium,  somewhat  triangular.  ?  . 
Head  and  thorax  very  small ;  skin  coarse ;  abdominal  incisions  deeply  cut ;  wings 
very  small,  to  middle  of  1st  abdominal  segment,  2nd  legs  nearly  to  end  of  wings, 
3rd  legs  beyond ;  movable  segments  2-6  ;  anterior  dorsal  spines  3-7 ;  no  dorso-anal 
spikes  or  recurved  hairs ;  several  rows  of  sharp  conical  points  on  intersegmental 
membrane  ;  antennas  very  short ;  mouth-parts — jaws  very  large,  maxillsB  rounded 
(without  definite  palpi),  labium  short  (no  division  intopalj^i),  length  hardly  exceed- 
ing labrum. 

Imago. —  i  .  Anterior  wings  long  narraw,  apex  pointed ;  reticulated  ;  hindwings 
unicolorous  ;  antennae  20-jointed,  4th  very  short  and  with  short  pectinations,  5  twice 
as  long  as  4,  with  equally  long  pectinations  ;  joints  6-11  long  and  with  rather  large 
pectinations,  thence  joints  shorter,  but  pectinations  shorten  more  rapidly,  on  joint  16 
pectinations  shorter  than  joint,  on  19  about  half  length,  20  simple,  each  joint  with 
two  rows  of  long  narrow  scales  dorsally,  one  at  middle  and  one  at  apex  of  joint, 
pectinations  arise  close  to  base  of  joint,  basal  joint  densely  scaled ;  eyes  large, 
black  ;  labrum  square,  below  clypeus,  with  maxilloB  forming  two  tubercles  at  either 
side ;  labial  palpi  short,  2-jointed,  clothed  with  long  hairs ;  1st  tibia  with  spur  from 
middle,  half  length  of  tibia ;  2nd  tibia  with  two  spurs  from  extremity,  less  than  half 
the  length  of  tibia ;  3rd  tibia,  two  pairs  of  spines  one-third  length  of  tibia ;  genital 
appendages — valve  cylindrical,  harpe  with  narrow  neck  for  more  than  one-third  of 
its  length,  ending  in  3  (?  4)  claws.  $  .  Not  so  curved  as  in  Solenobia  or  Faniea^ 
nor  so  straight  as  Taleporia  ;  head  and  thorax  dark,  plate  on  metathorax  some- 
what narrowed  dorsnlly;  1st  abdominal  pale  except  anterior  margin ;  large,  square, 
chitinous  plate  on  either  side  of  dorsum  from  2-7;  anal  tuft  at  extremity  of  7 ; 
antennae  12-  or  14-jointed ;  ?  labium  with  two  setae ;  tarsi  4-jointed ;  scales  cover 
whole  abdomen  ;  ovipositor  2-jointed  with  long  intersegmental  membrane. 

Necration. —  (J.  Anterior  winijH  with  secondary  cell  small,  Ic  represented 
basally.  Posterior  iciuij*. — The  transverse  vein  5-7  across  median  straight,  lb  a  faint 
line  (Chapman). 

There  are  only  two  known  species  in  Lnffia^  the  parthenogenetic 
L.  ferchatdtella  and  L.  lapidella.  One  feels  inclined  to  suppose  that 
each  of  these  may  he  names  that  cover  a  group  of  closely  allied  forms. 
The  facts  collected  hy  Chapman  tend  to  prove  either  that  there  is  such 
a  group  included  in  the  parthenogenetic  species,  or  that  each  colony  has 
become  so  specialised  by  isolation  that  differences  peculiar  to  each  may 
readily  be  recognised.  Compared  with  lapidella  the  following  facts 
are  instructive : 

?  lapUlella — Antennae  14-jointed  ;  tarsi  4-jointe<l  (3-4  partly  anchylosed  in  Ist 
legs) ;  scales  one-fourth  of  length  in  breadth,  usually  truncate. 

?  ferchatdtella — a.  Antennas  12-jointed;  tt\rsi  3-,  4-,  and  4-jointed  respec- 
tively ;  scales  narrower  than  those  of  lapidella,  one-fifth  of  length  in  breadth,  truncate 
and  very  rarely  rounded;  forewings  narrow  but  long;  metathorax  partly  pale 
(examples  from  Broxboume,  Horsham). 
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h.  Antennas  12-jointed ;  tarsal  joints  3-,  4-,  and  4-jointed  respectively  ;  scales 
variable  from  those  in  which  length  =  breadth,  to  those  in  which  length  =  five  times 
breadth,  truncate,  very  rarely  rounded  (Bignasco). 

c.  Antennaa  12-jointed  ;  tarsi  3-,  3-,  3-jointed  respectively  ;  scales  very  broad, 
length  only  twice  the  breadth ;  metathorax  dark  brown  (Bowers-Gifford). 

d.  AntennsB  with  fewer  than  twelve  joints ;  tarsi  3-,  3-,  3-jointed  respectively ; 
scales  varying  from  those  in  which  the  length  is  twice  the  breadth,  to  others  in 
which  the  length  equals  breadth  (Deal). 

We  have  already  noted  the  peculiarities  of  the  conical  larval  case 
presented  by  Luffia,  but  might  add  that  when  the  Luffiid  larva  spins 
itself  up  for  pupation,  the  mouth  of  the  case  is  contracted  and  applied 
flatly  to  the  surface  or  in  a  crack,  so  that  the  pupa-containing,  and 
empty,  case  is  much  more  like  that  of  Solenobia  than  one  containing 
a  feeding  larva.  Its  larva  is  equally  characteristic  (although  very 
similar  to  Bacotia)  when  compared  with  those  of  Fwneay  &c.  It  is 
almost  entirely  dark  fuscous,  the  head  and  thoracic  plates  black,  with 
a  paler  shade  in  middle  of  these,  not  apparently  dividing  that  of  pro- 
thorax  into  two  plates,  but  although  it  apparently  divides  the  mesothorax 
(and  really,  probably,  divides  both  as  observed  under  the  microscope).  The 
trapezoidal  tubercles  are  not  only  reversed,  but  ii  has  advanced  to  be 
almost  in  a  line  with  i.  The  abdominal  segments  have  a  dark  dorsal 
line,  the  dorsal  surface  of  the  segments  with  little  or  no  sculpture 
(subsegments,  &c.),  but,  although  impressions  of  the  lateral  flange  can 
be  made  out,  the  larva  is  really  very  smooth  and  rounded.  The  third 
thoracic  segment  is  very  large  ventrally,  allowing  of  the  peculiar 
method  of  walking  (with  the  abdominal  segments  raised  in  the  air) 
characteristic  of  this  and  certain  young  Macro-Psychid  larvae.  The 
lar\'a  of  Bacotia  is  especially  like  that  of  L.  ferchaultella  (the  latter  is, 
however,  somewhat  paler).  Compared  with  the  larvae  of  Pachythelia 
rillosella,  Fumea  saa-icolella ,  and  Whittlna  reticellay  the  larva  is 
shorter,  stouter,  and  more  grub-like,  with  a  relatively  large  head  and 
thorax  in  comparison  with  the  abdomen.  The  prolegs  are  structurally 
very  like  those  of  the  Macro-Psychids,  the  ring  of  hooks  incomplete  on 
the  inner  margin  with  a  dark  central  pit,  as  in  V.  Hllosella  (Bacot). 
The  pupal  structure  is  practically  identical  in  Bacotia  and  Ijnffia, 
although  the  former  is  larger  and  more  bulky. 

Luffia  lapidella,  Goeze. 

Synonymy. — Species :  Lapidella^  Ooeze,  *•  Ent.  Beit.,"  iii.  (4),  p.  168,  no.  289 
[with  reference  to  R^aum.,  '*  M^m.,"  iii.,  pi.  xv.,  figs.  1-3,  and  GeoflF.,  **  Hist.  Ins.," 
p.  204,  no.  53]  (1783);  Jung,  "  Alph.  Verz.  Schmett.,"  p.  306  (1791);  Zell.,  ''Linn. 
Ent.,"  vii.,  pp.  357-8,  Anm.  a  (1852) ;  Stand,  and  Wocke,  "  Cat.,"  pp.  266,  425, 
no.  1332(1871);  Mill.,  "  Cat.  L^p.  Alp.-Mar.,"  p.  295  (1876) ;  "Nat.  Sic,"  ^.,  p. 
130,  no.  1332  (1886) ;  Hrtnin.,  "  Mitt.  Munch.  Ent.  Ver.,"  iii.,  p.  195,  no.  1332 
(1879) ;  [?  Turati,  "  Bull.  Soc.  Ent.  It.,"  xi.,  p.  198  (1879)] ;  Cur6  and  Tur.,  Ibid., 
XV.,  p.  3  (1882) ;  Bebel,  "Ann.  K.  K.  flofms.,"  vii.,  pp.  2G6-7,  262  (1692) ;  Ibid., 
ix.,  pp.  17,  88(1894);  Tutt,  "Ent.  Kec.,"  xi.,  pp.  191,  207  (1699);  Chapmn.,  Ibid., 
pp.  201,  294  (1899);  Walem.,  Ibid., pp.  257, 259(1899).  JAcheuom,  GeoflF.,** Fcurc.  Ent. 
Paris.,"  ii.,  p.  336,  no.  53  (1785).  Lapicidella,  Zell.,  "  Isis,"  1838,  pp.  717-8 ;  Ibid., 
1847,  pp.  801-2,  no.  356.  Pectinella,  Dup.,  ♦'  Hist.  Nat.,"  supp.  iv.,  612,  no.  621, 
pi.  Ixxxix.,  fig.  6  (1842);  Gn.,  ''Ann.  Sec.  Ent.  Fr.,"  xv.,  2nd  ter.  iv.,  pp.  11,  14- 
15  (1846) ;  Zell.,  "  Stett.  Ent.  Zeit.,"  xi.,  p.  60  (1860) ;  Staud.  and  Wocke,  "Cat.," 
p.  106,  no.  1169  (1861);  Jourd.,  "Ann.  Sec.  Ent.  Fr.,"  xxxix.,  4  ser.  x.,  p.  115  (1870). 
LapidicelUiy  Dup.,  "Cat.  M^th.,"p.  868  (1846) ;  Gn..  •*  Ann. Sec. Ent. Fr.,"  xv.,2nd 
ser.  iv.,  pp.  11,  14  (1846) ;  Zell.,  **  Stett.  Ent.  Zeit.,"  xi.,  p.  CO  (l^'SO) ;  Hdrch., 
**Lep.  Eur.  Cat.,"  p.  78,  no.  20  (1651);  Ghil.,  **Fn.  Ent.  It.,"  p.  78(1652) ;  Bid., 
"  Mon.  des  Psych.,"  pp.  90-1,  118,  no.  66,  pi.  ii.,  figs.  66a-6  (1653) ;  Sla.,  "Tin.  S. 
Eur.,"  2,  pp.  283,  322  (1869) ;  Luff,  "  Mic.-Lcp.  Guernsey,"  p.  9  (1699).    Pcctina' 
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tella,  Dap.,  "Cat.  M^th.,"  p.  359  (1846).  RohoHcolella,  Birch.,  *'  Ent.  Mo.  Mag.," 
iii.,  p.  147  (1866).  [?  Intermediella,  Morris,  *•  N.  H.  Brit.  Moths,"  iv.,  p.  11,  pi., 
xcvii  (Icvii),  p.  19  (1870)].  Hibernicella,  Gregs.,  "Ent.,"  vi.,  pp.  409-10  (1873). 
Compurcatella,  in  part,  Mill.,  "  L^p.  Cat.  Alp.-Mar.,"  p.  296  (1875).  Triquetrella, 
Dale,  •♦  Lep.  Dors.,"  p.  47  (1886) ;  Bankes,  "  Pr.  Dors.  N.  H.  Club.,"  x.,  p.  206 
(1889|. 

Original  description. — Vhalaena  Tinea  lapidellay  die  Steinmoss- 
motte,  Geoff.,  Jm.,  ii.,  p.  204,  no.  58.  La  teignedes  pierres  k  foarreau 
rond  en  capuchon  (Noch  nie  zur  Verwandlung  gebracht).  B^aum., 
Ins,,  iii.,  pi.  XV.,  figs.  1,  2,  3  [Goeze,  Knt.  Beijtraye  (zu  Lin.,  S.N., 
xii),  iii.,  4,  p.  168] . 

[N.B.— -Cfeoffroy's  description  referred  to  by  Goeze  reads  as  follows :  Tituua 
lapidum,  involacro  conico  recurvo  (R^aum.,  J;m.,  iii.,  pi.  xv.,  figs.  1-3).  La  teigne 
des  pierres  k  fourreau  rond  en  capuchon.  J*ai  ramasse  plusieurs  fois  la  chenille  de 
cette  teigne  qui  est  trds-commune ;  elle  est  toujoars  morte  sans  me  donner  Tinsecte 
all^.  M.  de  B^aumur  n'a  jamais  p{i  Tavoir  non  plus.  Cette  chenille  est  petite, 
brune,  oouverte  d'un  fourreau  qu'elle  se  file.  Ce  fourreau  est  conique,  pointu  et  un 
pea  recourb^  comme  un  capuchon.  Le  dessus  est  tout  couvert  de  poussiere  de 
pierres  que  Tinsecte  salt  y  attacher.  La  chenille  se  trouve  sur  les  pierres.  Elle  se 
nourrit  d'un  petit  lichen  qui  recouvre  les  vieux  murs  et  les  rend  tout  verts  {Histoire 
des  Insectes,  p.  204). J 

Historical  note  on  Luffia  lapidella. — This  insect  was  first 
noticed  by  M.  de  la  Voye,  who,  on  August  28th,  1666,  communicated  to 
the  Academic  des  Sciences  (France)  a  paper  on  the  species.  His  account 
of  the  insect  is  a  very  satisfactory  one,  although  he  considered  that  the 
larvae  ate  stones.  The  cases  that  he  described  had  been  found  on  the  old 
walls  of  the  Benedictine  Abbey  of  Caen,  a  locality  not  very  far 
removed  from  the  Channel  Islands,  where  Mr.  Luff  has  this  year 
(1899)  found  and  reared  them  so  abundantly.  E^aumur  corrected  and 
amplified  this  description  in  the  Memoires,  iii.,  pp.  179  et  seq,,  and  gave 
figures  of  the  case,  larva  and  female  (PI.  xv.,  figs  1-6,  17-19).  It  was 
afterwards  described  by  Geoffroy  {HhL  dea  Ins,,  p.  204),  and  later  named 
lichenosa  by  him  in  lumrcroys  Knt,  Pans,,  p.  836.  Just  previous  to 
this,  however,  Goeze  had  named  the  insect  lapidella,  whilst  in  1888, 
Zeller  named  it  laincidella,  both  the  latter  authors  taking  as  their 
types  the  same  bibliographical  references  to  Reaumur  and  Geoffroy. 
Duponchel,  however,  independently  described  the  male  insect  as  pecti- 
nella,  and  Gu^nee  averred  {Ann,  Soc,  Knt,  Krance,  2nd  ser.,  iv.,  p.  11) 
that  it  was  the  most  common  Micro-Psychid,  the  cases  occurring  in 
hundreds,  and  the  imago  entering  the  rooms  even  in  the  middle  of 
Paris.  It  was  Guenee,  too,  who  referred  Duponchel's  pevtinella  to  this 
species,  although  he  himself  adopted  Zeller's  name,  changing  its  form, 
however,  to  lapidicella.  The  male  has  not  yet  been  bred  in  Britain, 
although  we  refer  cases  obtained  by  Bankes  in  Purbeck,  and  by 
Eichardson  in  Portland,  hereto,  and  suspect  that  the  cases  obtained  by 
Edleston,  on  an  old  limestone  wall  between  Conway  and  Llandudno, 
as  well  as  Gregson's  Ps)jche  hibeniiceUa^  should  also  be  so  referred, 
but  until  the  male  is  bred  there  must  always  be  the  suspicion  that 
the  British  insects  may  be  L.  ferchaultella  (potnonae). 

Imago. — Anterior  wings  9mm.-12*25mm.  in  expanse  ;  dark  grey  or 
leaden  in  colour,  with  irregular  fuscous  reticulations ;  a  black  line 
(broken)  on  hind  margin,  a  curved  discoidal  mark,  and  two  others 
basal  to  it ;  fringes  unicolorous  (although  marginal  spots  sometimes 
enter  basal  part).  Posterior  wings  pale  leaden  grey  ;  no  reticulations ; 
nervures  rather  darker,  ending  in  fairly  developed  marginal  dots  that 
enter  the  otherwise  unicolorous  fringes. 
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Sexual  dimorphism. — Male  :  The  anterior  wings  have  the  dark  and 
light  reticulation  of  the  Taleporiidae^  and  their  outline  is  verj  like  that 
of  T,  tuhnlosa^  i,e,,  that  whilst  the  wing  is  long  and  narrow,  and  with  a 
pointed  apex,  and  the  distal  portion  of  the  costa  curved,  the  proximal 
portion  is  also  curved  slightly  as  in  T,  tubnlosa^  and  not  straight  as  in 
B,  sejnuw,  nevertheless  the  intermediate  portion  is  straighter  than  in 
the  former.  The  general  tone  of  colour  is  a  leaden  or  dove-colour, 
rather  than  the  yellow-brown  or  -grey  so  frequent  in  Micro-Psychids, 
but  some  have  a  yellowish  tendency.  The  reticulations  are  less  dis- 
tinct than  in  Banke^ia^  nearer  a  somewhat  suffused  T.  tubulom^  and 
very  nearly  as  much  as  W,  reticella  in  actual  pattern.  The  forewings 
have  a  black  line  along  the  hind  margin  usually  broken  up  into  a  series 
of  spots  (occasionally  almost  evanescent),  and  rarely  affecting  the 
fringes,  into  which,  however,  the  dots  sometimes  run.  There  is 
usually  a  cur\'ed  mark  at  end  of  cell  (as  there  is  often  also  in  T. 
tubulosa)  and  two  others  basal  to  it.  All  the  markings  are  scraps  of 
transverse  lines,  or  bands,  and  are  too  irregular  for  description,  though 
one,  often  marked  just  inside  apex,  may  be  noted ;  all  are  somewhat 
curved  with  concavity  basal.  The  hindwings  are  pale  dove-colour, 
and,  being  free  from  the  reticulations  of  the  forewings,  look  paler. 
There  is  a  tendency  to  darker  scaling  along  the  nervures,  which  is 
usually  pronounced  into  actual  black  spots  at  the  margins  of  the  wings 
and  into  the  fringes.  Female :  The  anterior  winglet  is  narrow,  forming 
a  nearly  black  filament  eight  or  ten  times  as  long  as  broad,  longer  and 
narrower  than  1st  tibia,  hanging  directly  ventrally,  and  having  the  ap- 
pearance of  being  jointed  at  its  base ;  the  posterior  wing  parallel  to  it, 
about  one-third  its  length,  rather  broader  and  decidedly  paler.  Head  and 
thorax  dark  [in  />.  sepimn  there  are  two  (one  on  either  side)  pale  square 
patches  on  mesothorax  whilst  in  L.  lapulellaj  the  hind  margin  of  the  dark 
plate  is  a  little  scooped  out  at  the  same  place,  but  with  no  distinct  pale 
patch]  ;  the  metathorax  is  also  dark,  but  the  plate  is  narrower  dorsally 
(although  wider  than  in  B,  sepium) ;  the  1st  abdominal  segment  is 
pale  except  a  chitinous  strip  at  the  anterior  margin,  but  the  following 
abdominal  segments  have  a  large,  square,  chitinous  (brown)  plate 
(dorsally)  on  either  side,  with  a  serrated  darker  anterior  margin  ;  these 
are  progressively  smaller  to  the  6th,  but  that  on  the  7th  is  again  large, 
and  is  followed  by  the  woolly  zone  ;  there  are  similarly,  on  the  ventral 
aspect,  smaller  plates  (one  on  each  side)  on  abdominal  segments  2-6. 
The  antenn®  are  14-jointed,  appear  to  possess  a  few  scales  (though 
these  may  have  adhered  from  other  parts).  The  mouth-parts  present 
a  conical  projection  (which  one  cannot  clearly  assert  to  be  the  labium) 
with  two  setae.  The  tarsi  are  4-jointcd  on  all  legs,  though  actual  or  com- 
mencing anchylosis  appears  to  obtain  between  8  and  4  on  the  1st  leg. 
The  scales  were  described  ante,  pp.  288-4.  Reaumur  describes  the  female  as 
being  almost  devoid  of  wings,  but  adds  that '^  under  a  powerful  microscope 
one  sees  on  the  segments  some  thoroughly  lepidopterous  brown-black 
scales.  These  would  make  the  insect  dark  were  it  not  that  there  are 
spaces  left  between  them,  and  that  the  segmental  incisions  are  quite 
naked.  The  scaleless  areas  are  whitish,  so  that  the  insect  appears  grey 
to  the  naked  eye.  The  anus  is  surrounded  by  a  fringe  of  yellowish 
scales,  forming  a  sort  of  band,  these  scales  being  much  longer  than 
those  on  the  rest  of  the  body.  The  legs  are  brown,  corneous,  and  large 
for  the  si2id  of  the  body ;  the  head  is  black  or  brown,  turned  ventrally, 
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and  looks  little  like  the  head  of  a  lepidopterous  insect.  The  antennae  are  of 
moderate  length,  thread-like.  The  hody  is  arched,  the  dorsam  convex. 
The  insect  moves  little,  and  awaits  the  male  on  its  case.  The  ovi- 
positor  is  8-jointed,  sarrounded  hy  a  rin<?  of  scales,  and  is  as  long  as  the 
body.  This  is  lengthened  and  shortened  alternately  to  obtain  the  eggs 
to  place  them  in  the  case.  The  body  itself  appears  to  be  full  of  eggs." 
Bacot  says  that  the  female  of  this  species  reminds  one  somewhat, 
especially  in  the  character  of  its  anal  tuft,  of  that  of  T.  tiibulosa. 
The  banded  appearance  of  the  abdominal  segments  is  due  to  bands 
of  small,  dark,  narrow  scales,  and  not  to  the  presence  of  corneous 
plates  as  in  Fumea. 

Variation. — The  males  exhibit  considerable  variation  in  size,  four 
examples  from  Guernsey  measuring  11mm.  (2),  12-25mm.  and  12'5mm. 
in  expanse,  whilst  the  examples  forming  the  series  in  the  ^*  Stainton  " 
and  "Frey"  collections,  from  Lyons,  vary  from  9mm.-12-lmm.  in 
expanse.  Those  from  Guernsey  are  rather  dark  grey  in  colour,  and 
perhaps  more  distinctly  marked  than  the  French  specimens,  which  are 
not  only  smaller  (average)  but  browner  in  tint,  the  cases,  too,  being 
lighter  owing  to  their  outer  surfaces  being  covered  with  minute 
particles  of  light-coloured  sand  and  mica.  We  suspected  that  these 
paler  examples  might  be  distinct  from  the  Guernsey  species,  but  careful 
examination  does  not  tend  to  support  this  view.  It  is,  however, 
worthy  perhaps  of  a  special  name  and  hence  we  term  it : 

a.  var.  pectinella,  Dup.,  '*  Hist.  Nat.,'*  supp.  iv.,  p.  512,  no.  621  (1844).  Lapi- 
dkella,  Gn.,  "Ann.  So3.  Ent.  Fr.,"  2nd  ser.,  iv.,  pp.  11-14  (1846).— 6"'.  Forewinga 
above  and  below  glossy  grey,  slightly  reticulated  with  brown.  Hindwings  above 
and  beneath  unicolorous  whitish-grey,  as  also  the  fringes.  Head,  body,  legs,  and 
antennie  brown-grey,  the  latter  with  long  widely  separated  peztinations,  on  which 
account  they  are  not  numerous  (Duponchel). 

Gu^n^e  notes  its  colour  as  shining  whitish-grey  irregularly  striated, 
with  a  cellular  lunule  and  apical  spot  darker;  the  posterior  wings 
whitish  and  the  body  ashy.  This  French  form  was  obtained  in  abun- 
dance by  Milli^re  at  Lyons.  Gu6n6e,  as  we  have  already  observed,  also 
states  that  it  occurred  in  hundreds  around  Paris,  whilst  Duponchel 
found  it  many  times  flying  at  night  around  the  light  in  his  rooms. 
The  supposition  that  this  may  be  distinct  from  the  Guernsey  insect 
has  been  held,  and  the  lighter  colour  of  moth  and  case  support  this, 
but  Bacot  has  noted  {rule,  postea)  that  a  Guernsey  3^  paired  with  a 
Brione  ?  that  came  from  a  case  of  the  pale  pectinella  type.  The  late 
appearance  of  Walsingham*s  Corsican  examples  (mentioned  later)  is 
also  puzzling.  Stainton  made  the  following  description  of  the  Lyons 
larva : 

Soletiobia  lapidicella  (Hti.,  MS.,  F.  608,  fig.  B,  13).  Larva:  Black.  Head  and 
2nd  segment  shining  black ;  front  of  8rd  and  part  of  4th  segments  also  shining 
black.  Long.  7mm.  Feeds  on  lichens  on  old  walls  facing  north,  at  Lyon  (Millidre, 
June  14th,  1857)  [Durrant,  in  Hit.'] . 

Durrant  notes  that  Stainton  made  a  rough  sketch  of  the  case  which 
could  not  be  distinguished  from  that  of  lapidellay  Goeze. 

Comparison  of  Luffia  lapidella  with  its  alues. — The  female  is 
very  similar  in  structure  to  that  of  L,  ferchaultAla  {pomonae),  but  very 
diflferent  in  its  habits.  Both  have  fairly  well-developed  antennae  and 
conspicuous  scales  on  the  abdommal  segments.  The  ?  Bacotia  sejnum 
has  almost  exactly  similar  habits  to  those  of  the  2  L,  lapidellay  for 
both  remain  in  a  similar  '*  calling  "  position  on  the  case,  awaiting  a 
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male,  and  finally  die  there  if  not  fertilised,  whilst  L.  ferchaidtella 

commences  to  lay  her  eggs  directly  after  emergence,  without  waiting 

for  a  male,  the  eggs  hatching  in  due  course.      Stainton  described  a 

species  from  Morocco,  which,  he  suggests,  closely  resembles  L.  lajn- 

della.    This  appears  to  be  the  Sciopetris  technicay  Meyr.,  ?Jnt.  Mo,  Mag,, 

xxvii.,  p.  58,  from  Phillipeville,  Algiers.      Stainton  describes  it  as 

follows : 

Soletiobia  pretiomf  Sta.,  "  Ent.  Mo.  Mag.,''  viii.,  p.  233  (1872). — A  very  neat  and 
delicate-looking  insect,  in  form  of  wing  closely  resembling  .S'.  UipidiceUa^  bat  much 
paler,  with  the  reticulations  of  the  anterior  wings  more  neatly  expressed,  and 
with  the  head  pale  yellow ;  the  antennae  not  pectinated,  but  slightly  pubescent. 
Exp.  al.  5  lin.  One  specimen  taken  among  low  plants  on  the  Marshen,  April 
26th,  1870  (Stainton). 

As  the  specimen  cannot  be  found  in  the  *'  Stainton**  continental 
collection  its  exact  relationship  with  L,  lapidella  cannot  be  determined. 
The  reference  to  the  antennae  is  suspicious  that  the  insect  is  not  really 
very  closely  allied  thereto.  One  might  here  note  that  Constant 
describes  {Knt,  Bee,  xi.,  p.  266)  the  antennae  of  T,  defoliella  in  almost 
the  same  terms. 

Ego-layino. — The  eggs  are  packed  into  the  empty  pupa-skin,  the 
raptured  end  of  which  is  stopped  with  a  wad  of  silken  material  from 
the  anal  tuft.     Eggs  laid  on  June  dOth,  hatched  July  27th,  1899. 

Ovum. — The  ^gg  is  pale  yellowish-white  in  colour,  irregularly  oval, 
slightly  over  *5mm.  in  length  and  'STSmm.  in  width  (a  very  large  Qgg 
for  so  small  a  species).  It  is  soft  and  fragile,  a  mere  bag  of  fluid, 
perhaps  a  shade  firmer  than  the  ^gg  of  WhitUeia  reticella,  though  this 
is  doubtful.  The  shell  is  shiny,  not  very  smooth  and  appears  to  be 
roughly  and  irregularly  faceted.  The  case  possibly  would  not  hold 
more  than  fifty  eggs,  but  to  find  out  the  actual  number  would  certainly 
result  in  the  fracture  of  all  the  eggs  (Bacot,  July  9th,  1899). 

Case. — The  cases  vary  from  5mm. -7mm.  in  length,  and  average 
about  2mm.  in  width,  some,  however,  are  less  than  4mm.  in  length. 
The  case  is  roughly  conical,  pointed  somewhat  bluntly  at  its  posterior 
end,  but  with  a  very  wide  elliptical  mouth,  from  which  the  lar\'a  pro- 
trudes its  head,  prothorax,  mesothorax  and  the  sides  of  the  meta- 
thorax.  It  is  able  also  to  protrude  the  metathorax  and  1st  abdominal 
segment,  but  as  a  matter  of  fact  rarely  does  so  normally.  The  case  is 
composed  of  white  silk,  to  which  are  attached  minute  pieces  of  stone 
and  lichen.  This  gives  a  considerable  range  of  variation  in  the  colour 
of  the  cases,  evidently  depending  on  the  colour  of  the  lichens  which 
the  larvae  mix  with  the  silk  to  form  the  case.  The  case  is  so  made 
that  the  upper  surface  is  much  more  rounded  than  the  lower,  and 
although  the  smaller  cases  appear  to  be  held  up  at  about  an  angle  of 
80°-46°  when  the  larva  is  walking,  the  larger  cases  are  held  somewhat 
flatly,  often  quite  on  the  surface  upon  which  the  larva  crawls,  and  are 
only  raised  when  the  larva  takes  a  step  forward  and  pulls  the  case  after 
it  [Described  March  20th,  1899,  from  cases  sent  from  Guernsey] . 
Zeller  describes  the  case  as  8'"  long,  conical,  broadest  before  the 
middle,  becoming  gradually  pointed  towards  the  end,  thinner  at  the 
anterior  (head)  end,  entirely  without  keels,  slightly  bent,  dark  grey, 
covered  with  fine  particles  of  chalk,  most  plentifully  towards  the 
anterior  end.  Bacot  notes  the  case  as  being  short,  shaped  like  a  cow- 
horn,  and  covered  with  small  scraps  of  lichen,  grains  of  sand,  mortar,  &c., 
and  dark  grey  in  colour.    M.  de  la  Voye  describes  the  case  a«  "  grisatre 
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et  grosse  comme  un  grain  d'orge,  plus  pointue  d'un  cdt^  que  de  Tautre, 
k  peu  pr^s  comme  une  chauffe  d*hypocras.  .  .  .  toute  parsem6e 
de  petites  pierres  et  de  petits  oeufs  verddtres  ;  il  y  a  dans  Textr^mit^  la 
plus  pointue  un  petit  trou  par  oi!^  ces  vers  jettent  leurs  excr^mens ;  et  que, 
dans  Tautre  extr^mite,  il  y  en  a  un  plus  grand  par  oil  ces  vers  passent  leur 
t4te,  et  s'attachent  k  la  pierre  qu'ils  rongent."  Reaumur  says  that  de  la 
Voye  has  well  compared  the  case  to  a  "  chauflfe  d'hypocras,  curved  and 
open  at  both  ends."  He  states  that  the  large  opening  from  which  the 
larva  protrudes  its  head  and  legs  is  oval  in  outline,  and  forms  a  plane 
cut  obliquely  to  the  axis  of  the  cone,  so  that  when  this  opening  is  fitted 
down  on  a  stone,  the  cone  stands  at  an  angle  of  about  45°.  The  case 
is  made  of  silk,  covered  externally  with  an  infinite  number  of  minute 
particles  of  stone.  The  new  cases  made  by  some  larvaB  extracted  from 
the  old  cases  were  somewhat  like  a  truncated  cone  in  general  appear- 
ance. These  larvae  spun  a  certain  amount  of  silk,  and  then,  with  the 
jaws,  picked  up  a  minute  particle  of  stone  and  attached  it  to  the  silk, 
as  the  case  was  extended  anteriorly  the  particles  of  material  were  added 
to  the  silk.  The  colour  of  the  case,  he  adds,  is  ordinarily  ashy-grey, 
but  some  of  these  new  cases  were  covered  with  yellow  grains,  possibly 
from  morsels  of  lichen  or  stone.  Voye's  "  greenish  eggs,"  with  which, 
he  says,  the  cases  were  covered,  Reaumur  considers,  were  probably  little 
scraps  of  moss,  mixed  with  the  stone.  Two  cases  sent  by  Luff  from 
Guernsey  had  each  a  very  small  piece  of  stick  attached  longitudinally 
to  the  case  ;  this  appears  to  be  a  mere  matter  of  chance,  and  not  a 
tendency  to  adopt  the  habit  of  the  Fumeas. 

Habfis  op  larva. — In  its  habitat,  on  old  walls  and  rocks,  the  larva 
moves  somewhat  freely  from  place  to  place.  It  spins  a  great  deal  of 
silk  on  which  it  walks,  and,  in  confinement,  this  is  especially  notice- 
able. A  number  of  larvae,  sent  from  Guernsey,  covered  the  inside  of  a 
box,  in  which  they  had  travelled,  with  a  layer  of  white  silk.  They 
hang  freely  by  a  silk  thread,  if  disturbed,  and  regain  their  lost  position 
by  means  of  it ;  they  also  frequently  come  out  of  the  case  and  re-enter 
it.  When  drawn  from  the  case,  the  larva  can  make  very  little  use  of 
the  prolegs  on  abdominal  segments  8-6,  the  young  larva  holding  its 
abdominal  segments  up  in  the  air,  the  adult  larva  looping  considerably 
without  attempting  to  use  these  prolegs  in  walking.  De  la  Voye  observed 
the  peculiar  walking  habit  of  the  young  larva,  whilst  Reaumur  men- 
tions that  the  larva  has  the  power  of  leaving  its  case  and  hanging  by 
a  silk  thread,  and  Gregson  remarks  {Kntom,,  vi.,  p.  409)  that  the 
larvflB  of  the  Howth  hibernicella  (probably  this  species)  left  their  cases 
at  pleasure  and  roamed  about  freely,  some  with  the  abdomen  raised, 
others  dragging  the  body  along,  but  never  using  the  abdominal  feet ; 
they  often  suspended  themselves  by  a  silken  thread,  and  two  or  three 
constructed  new  cases  of  lichens.  Reaumur  notes  that  when  the  larva 
is  nearly  ready  to  pupate  it  fastens  the  anterior  (wide)  end  of  the  case 
to  the  surface  chosen,  generally  on  the  wall  on  which  it  has  lived,  or 
in  the  hollows  thereof,  and  spins  a  thick  silken  web  of  the  same  size 
as  the  opening  of  the  case,  so  as  to  fill  up  the  latter  completely. 

Larva. — The  larva  is,  when  extended,  about  S^mm.  long  (probably 
not  quite  two- thirds  grown),  but  when  contracted  not  much  more  than 
half  that  length,  and  1mm.  wide  at  the  broadest  segment  (the  4th 
abdominal).  Its  head  is  comparatively  large,  partly  retractile  within 
the   prothorax,    the  head  is  deep    brown-black,   glossy,  with  a  few 
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scattered  colourless  bristles,  mouth-parts  pale  brown,  ocelli  black,  the 
lenses  flattened  and  surrounded  by  a  slightly  raised  rim  ;  the  chitin  of 
the  head  covered  with  a  polygonal  reticulation  as  of  close  fitting  cells ; 
the  prothorax  wider  than  the  head,  dull  black,  almost  entirely  covered 
from  the  legs  upwards  with  a  glossy  blackish -brown  corneous  shield, 
subdivided  medially  by  a  narrow  triangular  patch  of  the  ground  colour, 
the  apex  of  the  triangle  placed  anteriorly  ;  the  mesothorax  is  rather 
wider  thjui  the  prothorax,  dirty  white  in  colour,  but  almost  covered 
with  a  similar,  but  much  narrower,  corneous  shield,  divided  medially 
by  a  pale  line  (a  continuation  of  the  prothoracic  triangular  patch) ; 
the  metathorax  and  1st  abdominal  segments  slightly  less  than  the 
mesothorax  (under  certain  aspects  there  looks  a  distinct  waist),  the 
metathorax  carries  a  small  glossy  corneous  plate  on  each  side,  out  no 
dorsal  one ;  the  abdominal  segments  gradually  enlarge  until  they 
obtain  their  greatest  width  at  the  4th  abdominal  segment,  and  then 
gradually  decrease  to  the  somewhat  rounded  anal  segment,  which  is 
surmounted  by  a  black  corneous  anal  plate.  The  true  legs  are  brown- 
black,  corneous,  very  strong,  each  carr3nng  a  pale  brownish  claw,  the 
joints  furnished  with  a  ring  of  rather  long  whitish  hairs.  The 
abdominal  segments  are  of  a  dirty  yellowish  or  brownish  colour,*  the 
skin  appears  to  be  finely  shagreened,  the  segments  somewhat  darker 
posteriorly,  the  segmental  incisions  very  strongly  marked,  each  seg- 
ment more  or  less  capable  of  being  drawn  for  a  short  distance  into 
that  preceding  it.  The  prolegs  are  very  short  on  abdominal  segments 
8-6,  the  anal  pair  moderately  large  and  strong ;  all  are  provided  with 
an  almost  complete  oval  of  black  hooks  (17  or  18  in  number),  much 
wider  and  stronger  on  the  anterior  half,  the  oval  broken  on  the  inner 
edge  (hence  somewhat  horseshoe-shaped) ;  those  on  the  anal  prolegs 
stronger,  have  almost  twice  the  diameter  of  the  others,  and  are  placed 
much  nearer  together,  not  more  than  half  their  diameter  apart.  Each 
of  the  dorsal  tubercles  consists  of  a  very  minute  leaden-coloured,  shiny, 
chitinous  button,  carrying  a  large,  shiny,  glassy-looking  seta,  the 
anterior  (i)  considerably  farther  from  the  median  line  than  the 
posterior  (ii),  but  so  far  as  the  abdominal  segments  are  divisible  into 
two  subsegments,  i  is  on  the  anterior  subsegment,  and  ii  on  the 
posterior;  iii  is  supraspiracular ;  iv  and  v  are  both  subspiracular, 
and  vi  below  the  latter.  The  anal  segment  carries  eight  long,  glassy- 
looking  hairs  (sette),  and  suggests  a  double  segmental  origin.  The 
spiracles  are  very  small,  and  form  a  little  black  ring  with  a  pale  centre 
and  surrounded  by  a  paler  area,  and  appear  to  be  situated  well  on  the 
protuberant  lateral  flange ;  the  latter  is  very  conspicuous.  [Larvae 
sent  by  Mr.  Lu£f,  March  18th,  1899  ;  obtained  on  lichen-covered  stone 
walls  in  Guernsey.  Described  March  20th,  1899.]  Bacot  adds  that 
the  larva  has  a  slight  constriction  between  the  thorax  and  abdomen 
when  viewed  laterally,  and  the  thorax  and  head  make  up  half  of  the 
total  length  of  the  larva.  The  head  is  partly  retractile  within  the  pro- 
thorax, the  latter  being  longer  from  front  to  back  than  the  meso-  or 
metathorax.  The  skin  of  the  abdominal  segment  is  much  wrinkled 
and  granulated,  a  well-marked  lateral  ridge  extending  to  the  meta- 


•  De  la  Voye  and  de  Reaumur  give  the  colour  of  the  full-grown  larva  as  black  or 
blackish-brown,  occasionally  pale  brown.  To  the  naked  eye  this  would  be  so,  but 
under  a  microscope  the  ground-colour  appears  to  be  much  paler. 
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thoracic  segment.     The  supraspiracular  hair,  iii,  is  the  longest,  and 
situated  low  down  on  the  lateral  area  above  the  spiracles,  the  latter 
slightly  raised,  nearly  circular,  and  situated  close  down  to  the  lateral 
flange,  or  ridge,  rather  anterior  on  the  segment,  that  on   the  8th 
abdominal  being  larger  and  more  posterior  in  position.     The  lateral 
ridge  is  really  triple,  the  central  one  is  the  true  flange,  the  upper  and 
lower  ridges  forming  the  distinct  skin  folds  of  the  higher  Psychids. 
The  upper  ridge  rises  gradually  from  the  subdorsal  area,  descends 
abruptly  into  the  lateral  area,  forming  a  deep  groove  between  it  and 
the  true  lateral  flange.     The  supraspiracular  hairs  are  on  the  upper 
ridge  and  the  spiracles  at  its  base,  i.e.y  in  the  valley  or  groove.     The 
lower  ridge  borders  the  ventral  area.     The  ocelli  are  obscured  by  the 
1st  pair  of  legs  ;  there  appears  to  be  a  line  of  three  large  ocelli  on  the 
subdorsal  area  of  the  head,  one  on  the  edge  between  the  lateral  and 
dorsal  areas,  and  others  beneath  on  the  ventral  aspect,  but  the  arrange- 
ment is  very  difficult  to  make  out  at  all  clearly,  although  apparently 
similar  to  those  in  the  true  Psychids.  According  to  de  la  Voye"^*  the  larvaB 
are  '*  tout  noirs,  longs  de  pr^s  de  deux  lignes  et  larges  de  trois  quarts 
de  ligne ;  leur  corps  est  divis^  en  plusieurs  replis,  et  ils  ont  proche  de 
la  tete  trois  pieds  de  chaque  cote,  qui  n'ont  que  deux  jointures  .... 
Quand  ils  marchent,  le  reste  de  leur  corps  est  ordinairement  en  Tair, 
la  gueule  contre  la  pierre ;  leur  tete  est  fort  grosse,  un  peu  plate  et 
unie,  de  couleur  d'^caille  de  tortue  brune,  avec  quelques  petits  points 
blancs  ;  la  gueule  est  grande,  oi\  Ton  voit  quatre  especes  de  mentibules 
en  croix,  qu'ils  remuent  continuellement,  et  qu*ils  ouvrent  et  ferment 
comme  un  compas  qui  auroit  quatre  branches ;    les  mentibules  des 
deux  cot^s  de  la  gueule  sont  toutes  noires,  Finferieure  et  la  sup^- 
rieure  sont   grisatres,  entremelees  de  rouge  pale;    la  mentibule  in- 
f^rieure  a  une  longue  pointe,  semblable  k  T^guillon  d'une   mouche 
k  miel,   excepte  qu'elle  n'a  aucuns  petits  arrets,  mais  qu'eUe  est 
uniforme ;  ils  tirent  les  fils  de  leur  gueule  avec  les  quatre  pieds  de 
devant,  et  se  servent  de  cette  pointe  pour  les  arranger,  et  pour  faire 
leurs  cdnes.     Ils  ont  des  yeux  fort  noirs  et  ronds,  qui  paroissent  bien 
plus  gros  qu'un  tete  d'^pingle  ;  il  y  en  a  cinq  de  chaque  cot^  de  la  tete, 
disposes  comme  dans  la  figure."      E^aumur  describes  the  larva   as 
having  sixteen  feet,  and  adds :  *'  Je  ne  suis  point  ^tonn6  que  M.  de  la 
Voye  n'ait  pas  apper9u  les  huit  jambes  membraneuses,  quoiqu'il  ait 
observe  les  teignes  des  murs  au  microscope.     .     .     .     je  ne  les  leur 
euBse  pas  vues,  si  je  n'avois  cru  que  je  devoisles  voir,  et  si  je  ne  me  fusse 
obstin6  k  mettre  I'insecte  dans  les  positions  les  plus  favorables  pour  les 
d6couvrir  ;  sou  vent  je  ne  parvenois  k  voir  que  les  couronnes  completes 
de  crochets  qui  les  terminent.     D'ailleurs  M.  de  la  Voye  les  a  tr^s-bien 
d^crites ;  il  a  tr^s-bien  donne  la  position  de  leurs  yeux  ;  ce  qu*il  a  appell^ 
leurs  mentibules  des  cot^s,  est  ce  que  nous  nommons  les  dents ;  et  ce 
qu'il  a  appelI6  la  mentibule  superieure  et  la  mentibule  inferieure,  est  ce 
que  nous  nommons  la  levre  superieure  et  la  levre  inferieure  ;  Tespece 
d'aiguillon  dont  il  a  parle,  qui  part  de  celle-ci,  et  dont  il  a  cru  que 
I'usage  etoit  d'arranger  les  fils  de  soye  dont  le  fourreau  est  compose, 
est  la  filiere  d'oii  le  fil  de  soye  sort.      M.  do  la  Voye  parolt  avoir  cru 
que  ce  fii  etoit  fourni  par  la  bouche  ;  mais  la  filiere  est  si  pres  de  la 

*  This  description,  although  apparently  minute  in  some  details,  must  not  be 
considered  too  literally,  lor  de  la  Voye  failed  to  find  the  prolegs,  as  also  did  Qregson 
{Ent,j  vi.,  p.  409). 
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bouohe,  et  le  fil  est  si  fin,  qu'il  n'est  pas  6tonnant  qu'on  se  soit  m^pris 
gar  la  partie  d'oii  cette  teigne  le  tire,  quand  on  ignoroit  qu'elle  est  une 
chenille,  et  quand  on  n'a  pas  eu  besoin  d'examiner  sur  de  grandes 
chenilles,  comment  toutes  les  chenilles  filent.'*  Of  their  colour 
B^aumur  notes  that  of  six  larvsB  taken  from  their  cases,  five 
had  the  body  black  or  blackish- brown,  the  other  (the  smallest)  very 
pale  brown.  Reaumur  adds  that  he  should  have  suspected  this  to  have 
been  due  to  a  difference  of  age,  had  he  not  at  other  times  found  much 
smaller  larvss  black  in  colour,  and  concludes :  '^11  y  en  a  done  de 
brunes  et  de  noires,  k  moins  que  les  brunes  ne  soient  celles  qui  ont 
chang^  de  peau  depuis  peu.  II  m'est  arrive  d'en  trouver  plusieurs  fois 
de  brunes."  In  our  opinion  it  certainly  is  largely  a  matter  of  age,  the 
young  larvae  being  paler. 

Pupa. — Male  :  The  living  male  pupa  is  about  one-eighth  of  an  inch 
in  length,  stout  and  stumpy,  with  very  large  wing-cases  and  thorax, 
and  comparatively  small   abdomen ;  a  distinct  constriction  dorsally 
between  the  1st  and  2nd  abdominal  segments  ;  the  wing-cases  extend 
to  the  end  of  the  6th  abdominal  segment,  the  2nd  pair  of  legs  to  the 
beginning  of  the  7th,  and  the  8rd  pair  of  legs  to  the  beginning  of  the 
8th.     The  prothorax  is  short  and  small,  the  mesothorax  very  large 
and  long,  the  metathorax  larger  than  any  of  the  abdominal  segments 
but   barely    more  than  half  the  length  of  the  mesothorax.     The 
abdomen  tapers  from  the  2nd  to  7th  abdominal,  8-10  being  fused 
together.     The  abdominal  segments  2-7  appear  to  be  free  dorsaUy, 
but  the  wing-cases   appear    to    be    soldered   to    the    ventral    sur- 
face as  far  down  as  the  4th  abdominal.     A  large  strip  of  the  hind- 
wings  shows  behind  the  forewings  as  far  down  as  the  end  of  the  8rd 
abdominal.     The  anal  armature  consists  of  two  short  stout  opines  of 
triangular  outline  (very  similar  to  those  of  other  Psychid  pupae),  but 
are  placed  dorsally  not  ventrally,  and  seem  to  point  outwards  in  a 
lateral  direction.     Hairs  are  present  on  the  ?  dorsal  head-piece,  and 
are  also  present  on  all  segments  from  the  metathorax  to  the  7th  abdo- 
minal.    So  far  as  can  be  made  out  they  are  placed  as  in  the  larva  and 
have  the  same  relative  size,  i,  however,  is  either  exceedingly  small  or 
absent.     Well-developed  anterior  rows  of  dorsal  spines  are  present  on 
abdominal  segments  8-8,  and  point  backwards.    The  skin- surface  is 
smooth  and  shiny,  the  abdomen  pale  brown,  the  wing-cases  whitish 
(Bacot.  June  9th,  1899).    Chapman  further  notes  that  the  dorsal  row 
of  spines  is  bolder  than  in  B.  sepium  and  more  regular ;  the  labium  short 
'8mm.  (the  antennae  being  8'5mm.),  it  terminates  in  two  rounded  ends 
without  a  definite  division  (rather  merely  a  hollow) ;  maxillae  two- 
thirds  length  of  labium,  somewhat  triangular ;  two  dorso-anal  spikes. 
Female:  The  empty  female  pupa-case  is  about  4'7mm.  long  and  barely 
l*5mm.  in  width.     It  tapers  to  either  end,  is  of  a  bright  red-brown 
colour,  the  surface  covered  with  a  coat  of  rather  coarse  spicules  ;  the 
segmental  incisions  most  marked  ;  the  spiracles  raised  and  distinct ; 
the  ridges  of  spines  on  dorsal  area  of  abdominal  segments  8-7  strongly 
developed  and  pointed  backwards,  placed  rather  anteriorly  on  segments ; 
the  thoracic  segments,  head,  and  wing-cases  very  small ;  fine  hairs 
are  present  on  abdominal  segments,  apparently  in  same  situation  as  in 
the  larvae,  the  anus  smooth,  without  dorso-anal  spikes  or  recurved 
hairs  (Bacot.  June  11th,  1899).    Chapman  notes  the  $  pupa  as  being 
about  8'5mm.  long ;  of  the  same  form  as  that  of  B,  sepium^  narrow  in 
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front  (viewed  dorsally),  no  anal  hooks  or  hairs,  the  dorsal  spines 
similar  to  those  noted  under  B,  septum  ;  the  long  six-sided  minute  plates 
of  the  intersegmental  membrane  carry  several  rows  of  sharp  conical 
points.  Antennee  very  short,  two-thirds  (or  less)  length  of  wings,  not 
reaching  end  of  1st  legs.  Jaws  very  large ;  maxillaB  rounded  (can 
hardly  be  called  triangular  having  no  angles) ,  no  definite  palpi ;  labium 
short,  wider  at  end,  no  division  into  palpi;  length  hardly  exceeds 
labrum ;  2nd  legs  nearly  to  end  of  wing,  8]^  beyond  ;  wings  half  way 
down  1st  abdominal  segment. 

The  male  pupa  is  partly  extruded  on  emergence  from  the  larval  case  ; 
the  female  pupa  is  not  extruded  and  the  female  lays  her  eggs  within 
the  empty  pupal  skin.  The  upper  end  of  the  pupal  skin  appears  to  be 
closed  by  a  wad  of  silky  hairs  when  the  eggs  have  been  laid  (Bacot). 
The  larva  pupates  in  its  ordinary  case.  The  pupee  which  have  been 
extracted  from  their  cases  appear  to  be  very  similar  to  those  obtained 
from  ordinary  lepidopterous  larvas.  When  the  imago  is  ready  to 
emerge,  the  pupa  protrudes  itself  from  the  case  for  rather  more  than 
half  its  length  (Reaumur).  As  Reaumur  notes  that  he  bred  nothing 
but  females,  this  statement  is  rather  remarkable. 

Food-plants. — The  larvsB  feed  principally  upon  a  common  whitish 
lichen  on  walls  and  rocks  named  Lecidea  canescens,  numbers  also  are 
to  be  found  on  walls  quite  bare  of  lichens,  but  covered  with  the  com- 
mon Pleurococcus  vidgaru  (Luflf).  A  minute  powdery  grey  lichen  on 
rocks  (Bankes).  The  smallest  lichens  on  rocks  and  old  walls 
(Milli^re). 

Time  of  appearance. — The  last  fortnight  of  June  and  first  fort- 
night of  July,  in  Guernsey.  June  and  July,  in  Piedmont  (Ghiliani), 
July,  at  Paris  (Duponchel).  Luff  notes  the  first  emergence  in 
Guernsey,  in  confinement,  on  June  22nd,  1899  (although  empty  male 
pupa-cases  were  observed  on  the  walls  on  June  17th),  several  females 
on  24th  and  25th,  two  males  on  the  26th,  four  or  five  males  and 
several  females  from  June  27th-dOth,  four  males  and  two  females  on 
July  2nd,  one  male  on  July  drd,  and  three  males  and  several  females 
on  July  4th ;  they  kept  coming  out  until  July  15th,  when  one  male 
was  bred.  This  proved  to  be  the  last,  and  altogether  84  males  and  about 
the  same  number  of  females  were  bred.  Bacot  notes  the  following 
dates — one  female  June  28th,  one  male  and  one  female  June  29th,  one 
male  June  80th,  one  male  July  1st,  two  males  July  5th,  and  another 
male  on  July  Idth,  whilst  on  intermediate  dates  not  noted,  at  least 
half-a-dozen  more  males  and  the  same  number  of  females  emerged,  all 
from  Guernsey  larvae.  He  also  states  that  from  Brione  larvae  no  males 
were  obtained,  but  females  emerged  on  July  5th,  8th  and  9th.  Female 
imagines  emerged  August  17th,  20th,  28rd,  26th,  80th,  and  males  on 
September  4th,  8th,  1898,  from  larvae  obtained  on  lichens  on  rocks 
atCort^  in  Corsica  (Walsingham),  imagines  in  April,  1885,  at  Tenerife 
in  the  Canaries  (Rebel). 

Habfts  and  Habitat. — The  female  emerges  from  the  free  end  of 
the  larval-case,  leaving  the  pupal  skin  within ;  the  male  pupal  skin  is, 
however,  drawn  out  for  some  distance  (nearly  to  the  wing-cases),  and 
remains  attached  to  the  case.  The  female  clings  to  the  free  end  of 
the  case,  remains  perfectly  still  with  the  ovipositor  extruded  (to  a 
length  rather  greater  than  that  of  the  body)  for  some  days  or  until 
copulation  takes  place.     The  male  is  very  active  (reminds  one  some- 
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what  of  a  small  T,  tubulosa  or  F.  castn),  but  appears  to  remain  quite 
still  at  night,  resting  with  its  wings  sloping  roof- wise,  becoming  active 
again  in  early  morning  (about  6.80  a.m.).  A  pair  that  were  together 
copulated  between  6.B0  a.m.  and  7  a.m.  on  June  30th,  at  which  time 
the  female  was  observed  to  have  shifted  her  position,  and,  having 
thrust  her  ovipositor  into  the  case  on  which  she  still  rested,  was  deposit- 
ing eggs  therein.  Later  on  the  same  day  she  released  her  hold  of  the  case 
and  fell  to  the  ground.  The  normal  position  taken  up  by  the  newly- 
emerged  female  is  somewhat  similar  to  that  adopted  by  that  of  B, 
septum,  but  although  some  sit  across  the  top  of  the  case,  others 
have  the  body  almost  in  line  with  the  longitudinal  axis  of  it ;  in 
clinging  to  the  case  the  body  scarcely  touches  it,  and  a  perfectly  rigid 
attitude  is  sometimes  maintained  for  two  days.  In  one  case  a  $  laid 
unfertilised  eggs  but  these  did  not  hatch.  Cases  agreeing  with  those 
of  the  lighter  var.  pectinella,  Dup.,  were  obtained  atBrione  (Locarno), 
and  Bacot  notes  the  pairing  of  a  Guernsey  male  with  a  Brione  female, 
at  6.80  a.m.  on  July  14th,  although  the  former  would  not  pair  with  a 
female  L.  ferchanltella.  He  also  states  that  the  males  of  Tj,  lapuiella 
emerge  at  a  different  time  from  that  of  the  female,  the  latter  leaving  the 
pupflB  between  11  p.m.  and  6  a.m.,  the  males  between  8  a.m.  and  8  p.m., 
possibly  in  the  late  afternoon.  In  pairing,  the  male  clasps  the  body  of 
the  female  and  rests  on  her,  curving  his  abdomen  in  order  to  effect 
copulation.  Pairing  lasts  but  a  short  time  and  ovipasition  take^  place 
almost  immediately.  This  species  appears  to  be  confined  to  lichen- 
covered  walls  in  comparatively  warm  districts,  either  in  a  moderate 
southern  latitude  with  very  warm  summers  or  otherwise  near  the  sea 
with  a  high  average  temperature.  The  first  observer  of  the  species, 
M.  de  la  Voye,  thought  that  the  larvae  fed  on  stones,  but  Reaumur  cor- 
rected this  view,  and  showed  that  the  larva  fed  on  lichens,  using  par- 
ticles of  stone  to  cover  its  case.  He  stated  that  in  Paris  the  little  wall 
of  the  terrace  of  the  Tuileries  was  densely  inhabited  by  the  larvae, 
whilst  the  wall  of  the  park  of  Bercy,  on  the  high  road  between  Charen- 
ton  and  Paris,  the  stones  of  which  are  bound  together  by  earth  covered 
with  lichens  and  moss,  also  produced  large  numbers ;  as  late  as 
Duponchel's  time  it  was  also  exceedingly  abundant  in  Paris.  Zeller 
records  that  he  found  two  cases  on  the  walls  of  the  tower  of  St.  Peter's, 
at  Home.  Milli^re  notes  that  the  larva  lives,  in  the  Alpes-Maritimes, 
on  the  smallest  lichens  on  rocks  and  old  walls  facing  east,  whilst  near 
Lyons  the  species  inhabits  the  rocks  at  the  foot  of  the  hills  and  in 
the  plains.  The  larvae  are  active  all  the  winter  in  Guernsey,  cases 
occurring  abundantly  on  the  lichen-covered  walls  in  January,  and 
larvae  were  still  feeding  June  4th,  1899,  although  many  had  already 
pupated.  When  full-fed  the  larvae  fasten  their  cases  with  silk  to  the 
surface  of  the  wall,  usually  under  a  little  projection,  but  in  many  cases 
without  any  protection  whatever  ;  the  empty  pupa-cases,  later  in  the 
year,  show  that  both  sexes  are  very  abundant.  In  Britain,  Bankes 
notes  cases  of  what  appear  to  be  this  species  as  occurring  very  locally, 
on  rocks,  on  the  Dorset  coast,  where  apparently  empty  cases  have  been 
found  in  June  and  July,  from  which  numbers  of  newly-hatched  larvae 
appear  about  August,  and  at  once  try  to  make  themselves  cases  with 
'uiy  particles  of  grit,  &c.,  at  hand.  He  also  records  cases  (E.M.M,, 
ixwy  p.  270)  from  the  large  stone  pillars  covered  with  a  minute  grey 
wdery  lichen  at  Stonehenge.     We  are  inclined  to  believe  that  the 
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hibernicella  of  Gregson,  and  the  rohonailella  of  Birchall,  from  Howth, 
as  well  as  the  cases  that  Edleston  obtained  on  an  old  limestone  wall 
between  Conway  and  Llandudno,  and  Weaver  on  rocks  at  Conway,  are 
also  referable  to  this  species. 

Localities. — ?  Carnarvon  :  between  Conway  and  Llandudno  (Edleston). 
Dorset  :  various  parts  of  coast — Purbeck,  Portland,  Swanage  (Bankes).  ?  Dublin  : 
Hdwth  (Gregson).    Wiltshirk  :  Stonehenge  (Bankes). 

Distribution. — Canary  Islands  :  Tenerife  (Rebel).  Channel  Islands  : 
Guernsey,  Alderney,  and  Sark  (Luff).  France  :  Moimns  Sartoux,  near  Cannes 
(Chapman),  Vallees  de  Thorenc,  du  Loup,  de  Lautosque,  Lyons,  the  Esterelt-, 
*c.  (Milli^re),  Paris  (Duponchel),  Pare  du  Bercy,  between  Charenton  and  Paris 
(Keaumur),  Caen  (de  la  Voye).  Corsica  :  Corte  (Wals'nghani).  Italy  :  Piedmont 
(Ghiliani),  liome  (Zeller),  Lombardy— Mihm  (Turati).  Si'aix  :  Gibraltar  (Rebel). 
bwiTZBRij^ND  :  Locarno — Brione  (Chapman). 

LuFFiA  FERCHAULTELLA,  Stephens. 

Synonymy. — Species  :  Ferchaultella,  Stephs.,  •*  Zool.,"  viii.,  p.  cix  (1850) ; 
Chap.,  '*  Ent.  Bee,"  xi.,  p.  293  (1899).  Pomonae,  Sta.,  ♦'  Ent.  Wk.  Int.,"  vi.,  p.  28 
(1859) ;  *•  Ent.  Ann.,"  1870,  p.  2  (1869) ;  1874,  p.  2  (1874)  ;  Harding,  "  Ent.  Mo. 
Mag.,"  vi.,  pp.  91-93  (1869) ;  xii.,  pp.  208-9  (1876) ;  Boyd,  Ibid.,  xii.,  p.  163  (1875) ; 
Hudd,  *•  Cat.  Lep.  Brist.,"  pp.  68-69  (1884) ;  Tuit,  "  Ent.  Record,"  xi.,  p.  207 
(1899).  [fPhieti,  Mill.,  "Cat.  Ltp.  Alp.-Mar.,"  pp.  295-6  (1875)].  Laindella, 
Foucart,  "Pet.  Nouv.  Ent.,"  i.,  pp.  523-4(1875);  [?  Turati,  "Bull.  Soc.  Ent.  It.," 
xi.,  p.  198(1879)J. 

Original  description. — Towards  the  end  of  May  last  (1850)  in 
searching  for  the  larvae  of  Psyche  nitidella,  which  ahound  in  the  neigh- 
bourhood of  Camber  well,  I  observed  on  some  old  palings  a  quantity  of 
oval,  green  larva-cases,  resembling  small  specimens  of  Turbo  liitmalis  ; 
they  were  in  constant  motion,  which  called  my  attention  to  them,  and 
I  secured  several  dozens  in  the  hope  of  ascertaining  the  species  to 
which  they  belonged.  In  this  I  was  disappointed,  for  the  whole  of  them 
changed  about  the  middle  of  July  and  proved  to  be  the  females  of  a 
new  species  (at  least  to  us)  of  Talaeporia,  closely  resembling,  but  not 
identical  with,  T,  tahulella^  and  figured  by  Bniand  in  the  Ann.  de  la 
Soc.  Knt.  de  France,  2nd  ser.,  ii.,  pi.  vi.,  fig.  e,  under  the  name  of 
S(denobia  clathrella.  The  insect  so  closely  resembles  the  figs.  17,  18, 
19,  in  pi.  XV.,  vol.  iii.,  of  Reaumur,  that  I  believe  it  to  be  identical, 
and  propose  to  call  it  2\  ferchaidtella,  after  one  of  that  celebrated 
writer's  names  ;  it  is,  however,  somewhat  more  attenuated  posteriorly 
.  than  in  the  figures,  but  that  form  might  have  escaped  notice  at  the 
time  they  were  executed.  In  colour,  the  living  insect  was  dull 
ochreous,  annulated  with  brown  ;  but  in  the  dried  specimens  wholly 
of  the  latter  colour,  and  the  length  of  the  largest  specimen  is  scarcely 
two  lines  (Stephens,  Zoolofjist,  viii.,  p.  cix). 

luAoo. — The  female  (no  male  is  known),  beyond  being  smaller, 
looks  very  like  that  of  L.  lapidella  ;  the  colouring  is  perhaps  rather 
blacker.  The  emargination  of  the  mesothoracic  plate  is  greater  than 
in  L.  lapidella,  whilst  that  of  the  metathoracic  is  very  great,  so  that 
it  almost  resembles  that  of  the  1st  abdominal ;  it  differs  from  it  by 
having  a  dark  chitinous  portion  centrally  that  is  little  more  than  a 
dorsal  line,  and  the  border  is  a  little  wider  and  darker ;  the  1st  abdo- 
minal has  a  narrow  dark  chitinous  anterior  border,  little  more  than  a 
line,  prolonged  at  the  spiracular  region  as  a  curved  line  to  the  pos- 
terior margin  of  segment ;  the  2nd-6th  abdominal  segments  have  a 
dark  plate  on  either  side  not  very  different  on  the  several  segments  but 
smallest  on  the  Dth,  a  larger  one  on  the  7th,  followed  by  the 
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tuft ;  these  plates  have  a  rough  anterior  margin,  as  if  minute  circular 
portions  were  excised  leaving  sharp  points  where  the  circles  meet,  they 
fade  into  the  colourless  surface  posteriorly ;  the  anterior  plates  (one  on 
each  side)  of  the  6th  abdominal  are  very  faint,  on  2-7  very  marked,  in 
width  about  one-fourth  of  the  segment  when  fully  stretched.     The 
scales  cover  the  whole  zone  of  each  abdominal  segment,  i.e.,  the  plates, 
the  intervals  between  them,  and  a  line  or  two  of  scales  further  back. 
When  fully  stretched  the  intersegmental  membrane  (free  from  scales) 
is  dorsally  about  equal  to  the  scaled  area,  ventrally  it  is  decidedly 
greater.    The  ovipositor  is  long  and  very  similar  to  those  of  all  the 
araneiform  Psychids,  consisting  of  two  segments  and  a  long  inter- 
mediate intersegmental   membrane   (so   often   described    as   a   8rd 
segment)  with  the  usual  rods.     The  eyes  are  large  and  black ;  the 
antennaa  are  12-jointed,  there  is  a  square  plate  between  the  eyes  that 
is  almost  certainly  the  labrum,  a  conical  projection  lower  (the  labium) 
and  two  lateral  elevations  (maxillas  ?).     The  tarsi  have  three  joints  on 
anterior  legs,  four  on  others,  but  in  some  races  the  third  joint  is 
anchylosed  to  the  fourth  and  in  others  the  process  is  complete  and 
there  are  only  three  tarsal  joints  to  all  the  legs.     The  9  of  L.  fer- 
chauUeUa  like  those  of  B.  sepiiim  and  L.  lapidella,  has  the  hooks 
of  all  the  legs  extremely  strong  and  more  curved  or  hooked  than  in  any 
other  of  these  apterous  2  s,  in  which  the  character  of  the  hooks,  has  been 
compared  with  them  (Chapman^.    Bacot  notes  the  legs  as  ''  very  long, 
the  thorax  bright  brown,  polisned,  and  without  scales,  the  abdomen, 
soft,  yellowish,  with  bands  of  rather  broad  dark  grey  scales  (very  dis- 
similar  from    the  hair-like   scales  of    Fiimea) ;  small   membranous 
lappets  on  the  meso-  and  metathorax  represent  the  wings.    The  scales 
on  the  7th  abdominal  segment  are  longer,  narrower,  and  more  hair- 
like than  those  on  the  preceding  segments  (still  much  less  so  than  in 
Fumea).    The  abdominal  fringe  appears  to  be  at  the  extremity  of  the 
7th  abdominal  segment  and  is  composed  of  long  silky  yellowish-white 
hairs  [Described  July  6th,  1899,  from  female  newly-emerged  from  a 
Broxboume  pupa] . 

HiSTOBiOAL  NOTES  ON  LuFFiA  FEBGHAULTELXA. — ^No  notice  of  this  insect 
seems  to  have  been  published  prior  to  that  of  Stephens  (already  quoted 
at  length),  unless  the  cases  figured  by  B^aumur  {Mem,,  iii.,  pi.  xv., 
figs,  viii-ix)  are  to  be  so  referr^.  His  description  of  the  larva  said  to 
inhabit  these  cases,  however,  is  not  applicable  to  the  larva  of  this  or 
any  known  Luffiid.  There  can  be  no  question  that  the  insect  found 
by  Stephens,  near  Camberwell,  is  referable  to  the  parthenogenetic 
insect  we  now  know  so  well,  his  statement  that  the  specimens  he  bred 
were  like  those  of  L.  lapiddla  figured  by  B^aumur  (loc,  cit.,  figs  17-19) 
but  somewhat  more  attenuated,  points  clearly  to  its  being  a  Lujfia 
smaller  than  L.  lapiddla,  and  since  we  have  cases  of  L.  ferchatdtella 
found  as  late  as  1881  in  the  Camberwell  and  Peckham  districts,  by 
Goverdale,  we  know  that  L.  ferckaidtella  is  an  inhabitant  of  this  dis- 
trict, and  have  no  doubt  that  it  is  the  same  species  that  Stainton 
afterwards  named  pomonae.  Of  this,  Stainton  writes  {K?it.  Weekly 
Intelligencer,  vi.,  p.  28)  that  he  took  a  case-bearer  on  the  stem  of  a 
plum-tree,  at  Lewisham,  and  bred  therefrom  an  apterous  female.  The 
case  was  noted  as  being  rounder  than  that  of  S,  uicompicuella,  and  it 
was  suggested  that  it  might  be  cospecific  with  the  insect  found  on 
fruit-trees  at  Bristol,  and  for  such  a  frequenter  of  orchards  he  proposed 
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the  name  Solenobia  pomon€ie.  Harding  wrote  {Ent,  Mo.  Mag,y  vi.,  pp. 
91-98)  a  most  interesting  account  of  iS^*  pomanae.  This  was  dated 
July  18th,  1869,  and  he  observes  that  some  ten  or  twelve  years  before 
that  date,  he  first  met  with  a  large  number  of  cases,  apparently 
belonging  to  a  Solenobia,  on  fruit  and  other  trees  in  the  neighbour- 
hood. He  at  first  supposed  them  to  be  those  of  S.  inconspicuella,  but 
on  comparison  found  a  decided  difference  of  form,  the  cases  of  S. 
inconspicmlla  being  generally  three-sided,  straight,  and  grey  in  colour, 
whilst  these  were  round,  slightly  curved,  and  generally  green. 
Towards  the  end  of  June,  the  moths  began  to  emerge,  all  apterous 
females,  something  like,  but  easily  separable  from,  those  of  S.  incon- 
spicuellaf  being  much  yellower  in  colour  and  with  the  ovipositor  very 
much  longer.  The  species  was  bred  every  year  in  large  numbers,  but 
no  males  appeared,  although  the  cylinders  in  which  the  females 
emerged  afterwards  swarmed  with  immense  numbers  of  young  larvse, 
proving  that  the  insect  was  freely  parthenogenetic.  Cases  sent  to 
Doubleday,  Stainton,  and  Edleston,  also  only  produced  females.  It 
was  in  this  communication  that  Harding  suggested  (under  the  nomen- 
clature then  in  vogue)  that  this  parthenogenetic  L,  fercha\dteUa  was 
an  apterous  form  of  N,  monilifera.  [Before,  however,  these  communi- 
cations of  Stainton  and  Harding  had  been  published.  Weaver  had 
recorded  (Zoologist,  1857,  p.  5540)  his  finding,  on  rocks  at  Conway,  in 
North  Wales,  several  small  cases  that  were  covered  with  the  lichen 
upon  which  the  larvae  were  feeding,  the  case  round  and  a  little  curved, 
these  produced  only  females  *'  bearing  a  close  resemblance  to  those  of 
S.  inconspicuella."  These  we  suspect  were  cases  of  L.  lapidella;  they 
must,  of  course,  have  been  this  or  L.  ferchatdtella.]  Boyd  discusses 
{Ent.  Mo.  Mag.,  xii.,  p.  168)  Harding's  views,  and  states  his  belief 
that  the  latter  had  confused  the  cases  of  two  distinct  species,  of  which 
the  imagines  are  really  dififerent  though  somewhat  similar.  He  points 
out  that  Mr.  Harding's  description  of  the  case  as  *'  round,  slightly 
curved,  and  generally  green,"  does  not  quite  agree  with  that  of  N. 
monilifera  {melaneUa)  which,  **  slightly  curved  at  the  mouth,  where  the 
case  is  circular,  has  the  hinder  end  decidedly  three-sided,  and  the 
case  has,  when  viewed  laterally,  a  truncated  appearance.  The  colour 
of  the  case  seems  to  be  always  green,  and  when  the  perfect  insect 
emerges,  the  pupa-skin  is  left  sticking  out."  From  these  Boyd  states 
that  he  had  bred  both  sexes  (winged)  of  A^  monilifera  and  nothing  else. 
On  the  same  trees,  on  which  these  cases  of  N.  monilifera  were  found, 
other  cases  occurred,  of  about  the  same  size,  but  circular  throughout 
their  whole  length,  and  pointed  at  the  hinder  end.  They  are  not 
always  green,  but  frequently  show  circular  bands  of  green  and  grey, 
and  the  pupa-skin  is  always  left  inside.  From  these  latter  Boyd  says 
he  has  bred  only  apterous  females  of  the  genus  Solenobia  and  nothing 
else.  Boyd's  note  brought  {Ent.  Mo.  Mag.,  xii.,  p.  208)  a  further 
contribution  from  Mr.  Harding.  He  states  that  he  had  some  thousands 
of  cases  between  1855-1868,  that  large  numbers  were  sent  to  the  lead- 
ing lepidopterists,  and  that  nothing  ever  emerged  from  them  but 
apterous  females  with  a  singularly  long  ovipositor,  that  left  the  pupa- 
skin  within  the  larval-case  (used  as  a  puparium),  on  emergence.  In  1869, 
the  trees  which  had  hitherto  produced  only  the  apterous  pomonae,  sud- 
denly produced  many  winged  males  and  females  of  A^.  monilifera 
{mtlanella),  as  well  as  a  fewer  number  of  the  apterous  form.    In  1870> 
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the  winged  N.  monilifera  were  few,  the  apterous  insect  more  plentiful. 
In  1871  and  1876  N,  monilifera  was  not  bred,  although  plenty  of  the 
apterous  forms  occurred.  He  states  that  he  had  found  the  cases  of 
both  forms  on  oak,  pear,  apple,  plum,  cherry,  ash,  beech,  elm  and 
poplar,  at  from  2ft.-6ft.  from  the  ground.  [Gregson's  more  or  less 
unintelligible  note  {Ent,,  vi.,  p.  409)  might  refer  to  this  species  ;  the 
description,  however,  rather  suggests  L.  lapidella.  If  he  really  collected 
larva3  and  these  produced  ^'larvse  "as  he  says,  then  the  insect  may 
he  ferchaiUtellaf  but  we  suspect  he  first  collected  cases,  which  possibly 
contained  eggs,  as  he  says  <*  no  perfect  insects  were  obtained."  There 
should  be  no  difficulty  in  the  way  of  Irish  collectors  now  to  correctly 
place  the  Howth  Mbemicella.]  Hudd  writes  (Cat.  Lep,  Bristol^  pp. 
68-69):  '^  Larvae  of  this  peculiar  insect,  in  cases  that  are  shorter  and 
rounder  than  those  of  Solenobia  iivconspicneUaj  used  to  be  plentiful  on 
some  old  trees  in  Mr.  Harding's  garden,  at  Stapleton,  on  ground  now 
covered  by  the  Bristol  gas-works.  Messrs.  Harding,  Vaughan,  and 
myself  breid  hundreds  of  specimens,  all  apterous  females,  not  a  single 
male  appearing  during  several  years.  Though  numerous  larvae  were 
turned  out  by  Mr.  Yaughan  and  others,  on  old  fruit-trees,  at  Bedland 
and  elsewhere,  the  species  seems  to  have  quite  died  out  in  this  neigh- 
bourhood, and  there  seems  to  be  now  little  hope  of  our  discovering  the 
male,  or  of  solving  the  mystery  connected  with  this  curious  species." 
Some  doubt  has  since  been  expressed  as  to  Boyd's  accuracy.  It  is 
now  clearly  proved  that  his  descriptions  of  the  cases  are  critical  and 
may  be  relied  upon.  His  evidence  thoroughly  cleared  up  the  error  of 
observation  which  Harding  had  made.  Not  only  was  the  supposed 
apterous  ?  N,  monilifera^  not  a  Naryciid,  it  was  not  even  a  Solenobiid, 
and  exhibited  characters  otherwise  restricted  to  the  Macro-Psychids. 
There  can  be  no  doubt  that  Foucart's  note  {Pet,  Noiiv.  Knt,,  i.,  pp. 
623-4)  refers  to  this  species.  He  states  that  in  the  commencement 
of  July,  1876,  hecollected  a  large  number  of  cases  of  L.  lapidella^  Goeze, 
containing  pupae,  on  the  trunks  of  trees  (on  the  fortifications  and  in 
woods),  and,  some  days  after,  bred  a  number  of  females,  no  males  appear- 
ing from  some  800  cases.  He  isolated  the  females,  and  found  that  the 
eggs  laid  were  quite  fertile,  the  parthenogenetic  young  forming  cases 
from  the  material  of  which  those  of  the  parents  were  composed.  Foucart 
adds  that  he  examined  some  ''milliers"  of  cases  on  the  trees,  and 
convinced  himself  that  these  also  had  produced  only  females,  observing 
that  the  2  pupa  of  this  species  does  not  come  out  of  its  case  on  the 
emergence  of  the  pupa. 

Pabthenooenesis  in  L.  febcuaultella. — Larvae  were  received 
during  June,  from  Horsham  (Fletcher),  Deal  (Dadd),  Bowers-Giflford 
(Whittle),  and  others  obtained  by  myself  at  Broxbourne.  I  have  bred 
many  examples  from  these  larvae,  all  females,  but  have  seen  no  males, 
and  there  can  be  no  doubt  that  many  (probably  all)  unquestionably 
lay  fertile  eggs,  young  larvae  having  appeared  in  the  separated  as  well 
as  the  unseparated  cases,  the  results  (as  well  as  the  habits  of  the 
insects  themselves)  suggesting  strongly  that  parthenogenesis  is  the 
normal  mode  of  reproduction  for  this  species.  The  eggs  laid  by  the 
female  that  first  emerged  from  Broxbourne  cases,  and  that  was  at  once 
isolated,  hatched  about  August  7th.  The  females  that  emerged  from 
the  cases  sent  by  Mr.  Whittle,  were  isolated  throughout,  laid  eggs  on 
July  16th  that  hatched  on  August  14th.     Eggs  laid  by  females,  from 
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cases  sent  by  Fletcher,  in  July,  also  hatched  on  Augast  14th.  I  am 
quite  certain  that  all  these  batches  of  eggs  were  unfertilised  (Bacot). 
Fletcher  himself  adds  that  he  has  over  and  over  again  proved  to  his 
own  satisfaction  that  the  insect  is  parthenogenetic.  He  states  that  he 
has  taken  them  as  larvae,  kept  them  closely  confined,  has  never  bred  a 
S ,  and  yet,  in  due  course,  swarms  of  newly  hatched  larvae  have  been 
observed  in  the  breeding-cases. 

Eoo-iiATiNo. — The  eggs  are  packed  inside  the  empty  pupal-skin 
(which  is  not  protruded  from  the  larval-case),  and  are  mixed  with  hairs 
from  the  anal  tuft.  Oviposition  seems  almost  always  to  take  place  in 
the  early  morning  (6  a.m.-8  a.m.).  Eggs  laid  on  July  7th  hatched 
August  5th,  on  July  16th  hatched  August  12th,  on  July  14th  hatched 
August  14th. 

Ovum. — The  eggs  have  a  smooth  surface,  their  colour  whitish  and 
shiny,  and  they  are  broadly  oval  in  outline  ;  exceedingly  delicate  and 
easily  ruptured  (the  touch  of  a  camel-hair  brush  destroys  them,  and  they 
appear  to  be  more  delicate  than  the  eggs  of  L,  lapiddla) ;  large  for  the 
size  of  the  imago  (almost  as  large  as  those  of  L.  lapidella^  but  their 
fragility  prevents  exact  measurement)  [Bacot.  Described  from  Brox- 
bourneeggs,  July  9th,  1899J .  The  eggs  appear  as  if  varnished,  covered 
with  fine  hairs,  length  about  *5mm.,  breadth  about  *d75mm.,  great  varia- 
tion as  to  shape,  some  oval,  others  brick-shaped,  some  quite  irregular 
(Described  from  Fletcher's  eggs  July  15th,  1899). 

Case. — The  case  is  composed  of  fine  whitish  silk,  rather  loosely 
spun,  so  that  it  is  soft  and  flexible  ;  covered  on  the  outside  with  small 
fragments  of  algae,  lichen,  and  what  appear  to  be  particles  of  frass. 
The  cases  are  often  parti-coloured,  pale  grey  and  dark  green-grey 
(almost  black) ^  whilst  others  are  entirely  dark  greenish-grey  or  pale 
grey.  They  are  of  the  same  form  as  those  of  L.  lapidella  from 
Guernsey,  conical,  but  curved  towards  apex.  Their  length  varies  from 
4'75mm.-6mm.  Found  in  crevices  of  the  bark  of  old  willow  trees,  at 
Broxbourne  (Bacot.  Described  June  11th,  1899).  Apart  from  a 
slight  curve,  the  cases  of  this  species  are  conical,  expanding  regularly 
from  the  pointed  apex  to  the  open  end.  This  form  is  preserved  so 
long  as  the  larva  is  active  ;  when  it  is  fixed  up  for  pupation,  the  open 
end  is  somewhat  drawn  together  and  contracted,  and  the  case  laid  some- 
what flattened  to  the  bark,  &c.,  and  is  not  then  so  very  different  in 
general  aspect  from  that  of  <S'.  licJiem'lla,  to  which  previously  it  bore  no 
resemblance  whatever  (Chapman). 

Habits  of  labva. — The  young  larva,  after  the  fashion  of  those  of 
most  Macro- Psychids  when  young,  walks  with  its  abdominal  segments 
raised  in  the  air,  even  when  removed  from  its  case ;  the  latter  is 
always  raised  considerably  when  the  larva  is  walking,  although  the 
angle  varies  greatly  according  to  the  character  of  the  surface  and  its 
position.  Whittle  observes  that  at  Bowers- Gifford,  cases  that  were 
spun  and  contained  pupae  on  July  14th,  1899,  were  found  firmly 
attached  to  the  wood  forming  the  fences  and  not  to  the  lichens  thereon. 
H^  further  notes  that  the  lichens  and  scrapings  (from  the  fence  on 
which  this  species  occurred)  placed  at  the  bottom  of  a  fern-case, 
yielded,  on  August  6th,  1899,  scores  of  young  larvae,  many  of  which 
when  first  observed  were  hanging  by  fine  threads  from  the  roof  of  the 
case. 
.^  Lasva. — The  larva  measured  is  4'75mm.  in  length,  stout,  with-the 
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abdomen  relatively  large  compared  with  the  size  of  thorax.  (In  these 
proportions  it  appears  to  differ  from  the  larva  of  L.  lapidella.)  The 
head  and  thorax  together  form  about  one-third  the  length,  but  com- 
prise less  than  one-fourth  the  bulk,  of  the  larva.  The  head  and  plates 
on  the  thoracic  segments  are  shiny  black  ;  the  abdomen  and  soft  skin 
surfaces  of  thoracic  segments  are  dark  grey  or  smoke-coloured.  The 
head  is  rounded,  set  rather  vertically  (Macro-Psychid  type),  and  bears 
some  scattered,  but  rather  long,  brown  hairs.  The  thorax  is  small, 
the  prothorax  smaller  than  the  mesothorax,  and  the  latter  smaller  than 
the  metathorax  ;  the  segments  taper  towards  the  head  and  anus  from 
the  2nd  and  8rd  abdominal  segments  (which  are  the  largest) ;  the  anus 
is  rounded.  The  abdominal  segmental  incisions  are  distinct,  and  there 
are  traces  of  the  subdivision  of  the  segments  into  two  subsegments. 
The  lateral  ridges  are  well  marked  (but  do  not  appear  to  be  nearly  so 
prominent  as  in  L,  lapidella).  The  skin  on  the  dorsal  area  is  finely 
granular.  The  dorsal  plate  on  prothorax  complete,  on  the  meso- 
thorax narrow  and  separated  from  the  lateral  plates  by  a  narrow  gap ; 
both  these  segments  have  a  continuous  dorsal  plate,  but  a  broad,  pale, 
smoke-coloured,  V-shaped  mark  crosses  them,  its  apex  just  touching  the 
anterior  edge  of  the  prothoracic  plate  and  its  base  the  posterior  edge  of 
the  mesothoracic  where  it  joins  the  unplated  skin-surface  of  the  meta- 
thorax ;  the  latter  bears  only  a  comparatively  small  subdorsal  plate  on 
either  side,  and  is  but  little  better  armoured  than  the  1st  abdominal. 
The  rather  raised  hair-bearing  surfaces  of  the  lateral  ridge  (at  base  of 
iii)  carry  homy  or  chitinous  plates  that  are  not  noticeably  darker  in 
colour  than  the  general  skin-surface,  but  the  dorsal  hairs  either  have 
very  small  basal  plates  or  they  are  entirely  absent.  The  legs  are  large 
and  strong,  but  look  small  to  bear  the  weight  of  the  abdomen  and  case 
when  crawling.  The  prolegs  are  short,  stumpy,  of  usual  Psychid 
pattern,  bearing  an  incomplete  oval  of  hooks  with  a  pit  or  depression 
in  centre.  The  spiracles  are  small  and  dark  in  colour.  The  lateral 
tubercular  setfe  are  placed  as  in  the  Macro-Psychids — iii  is  supraspira- 
cular  and  larger  and  longer  than  the  others,  iv  is  smaller  and  v  very 
small,  both  subspiracular  and  rather  close  together ;  the  dorsal  setsB 
have  very  small  inconspicuous  chitinous  basal  plates,  the  setas 
are  just  as  in  Macro-Psychid  larvae,  i  small  and  outer,  ii  very  much 
larger  and  nearer  the  median  line.  The  anus  has  a  large  dark-coloured 
(but  not  quite  black)  dorsal  plate  and  the  hairs  on  it  are  rather  long, 
the  anal  prolegs  have  a  larger  but  less  perfect  ring  of  crochets  than  the 
abdominal  prolegs.  [Bacot.  Described  June  11th,  1899,  from  larva 
obtained  at  Broxbourne,  and  probably  half-starved  for  want  of  proper 
food.]  Stainton's  description  (M.S.,  F.  605,  fig.  B,  14)  of  the  Bristol 
ponwnae  reads  as  follows :  **  Dark  grey ;  head  and  second  segment 
shining  black  ;  a  shining  blotch  on  sides  of  drd  and  4th  segments ; 
mouth  and  anterior  legs  pale  brownish.  Long.  4mm.  Constructs  a 
soft,  green,  lichen-covered  case."^  Long.  5*5mm.  From  Bristol,  on 
lichen  on  fruit  trees,  July  7th,  1859." 

Pupa. — The  pupa  measured  is  6mm.  long ;  pale  red-brown  in  colour 
paling  to  yellow  on  ventral  area,  and  darkening  almost  to  black  on  the 
dorsum  of  the  thoracic  segments.     It  is  widest  at  the  4  th  and  5th 

*  Durrani  notes  that  Stainton  made  a  rough  sketch  of  the  case,  which  could  only 
be  compared  with  those  of  L.  lapidella  and  L.  ferchaylteUaf  but  as  Stainton  knew  the 
Uura  and  eaee  of  L»  lapideUa,  it  is  obviotifl  that  his  pomonas  was  not  that  speoies. 
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abdominal  segments,  tapering  to  a  smooth  bluntly  rounded  anus 
posteriorly,  and  to  a  small  head  and  thorax  anteriorly,  the  latter  end 
being  rather  the  more  pointed.    The  pupal  skin  looks  stout  and  homy 
considering  the  size  of  the  pupa,  and  the  surface  smooth  and  shiny 
although  it  is  covered  with  a  coat  of  rather  fine  spicules.     The  pro- 
and  meso-thorax  are  narrow  and  form  a  median  ridge.   The  abdominal 
segments  4-7  free  and  8  also  dorsally.       The  anus  is  smooth   and 
without  armature.    Transverse  rows  of  dorsal  spines  are  present  on 
abdominal  segments  8-7,  placed  quite  anteriorly  on  the  segment,  but 
point  backwards  in  the  usual  manner,  looking  remarkably  stout  for  so 
small  a  pupa.    The  tubercular  setsB  are  present  as  in  larva — ^i  outer,  ii 
inner  (the  subsegmental  division  clearly  marked  between  them),  iii  is 
supraspiracular  and  bears  the  largest  hair,  iv  and  v  subspiracular 
nearly  in  the  same  horizontal  line  and  only  a  short  distance  apart  (v 
anterior  and  much  smaller  than  iv).    The  spiracles  are  somewhat  large 
and  conspicuous  and  appear  to  be  almost  on  small  tubes  they  are  so 
raised,  that  on  the  1st  abdominal  segment  being  the  most  prominent. 
There    appear  to  be  no  posterior  (intersegmental)   spines,   but  the 
minute  corneous  plates  of  the  membrane  have  acute  points.     Distinct 
scars  of  the  prolegs  are  visible  ventraUy.     The  wings  are  very  small ; 
the  forewings  folded  ventraUy  in  the  usual  way,  but  their  apices  reach 
only  to  the  anterior  edge  of  the  second  abdominal  segment ;  the  hind- 
wings  show  a  comparatively  large  comer  but  disappear  under  the  fore- 
wings  before  the  end  of  the  1st  abdominal  is  reached.     The  legs  an 
prominent,  the  tips  of  the  8rd  pair  nearly  reach  the  middle  of  the  2nd 
abdominal,  of  the  2nd  pair  as  far  as  the  apices  of  the  forewings,  of  the 
1st  pair  to  the  middle  of  the  1st  abdominal  segment.     The  antennas 
are  very  broad  compared  with  their  length,  and  show  large  pectinations. 
The  sexual  organs  are  well-marked.    The  femora  (really  coxaB  ?)  of  the 
1st  legs  very  large,  filling  up  the  space  between  the  front  legs.     The 
head  is  remarkable  for  what  appears  to  be  the  labrum,  so  that  its  base 
extends  upwards  to  the  upper  margin  of  eyes  which  are  large.    If  the 
head  were  divided  into  four  equal  zones  by  three  transverse  lines  the 
first  two  would  consist  of  the  face  (clypeus  ?)  carrying  the  antennas, 
the  next  would  be  the  labrum  and  two  eyes,  the  three  nearly  equal  in 
size  but  the  labrum  largest ;  the  third  would  be  the  labrum  and  maxilla. 
The  face  carries  one  antenna- basal  bristle  and  one  just  above  labrum 
on  either  side.     The  labrum  has  one  bristle  on  either  side.     The  jaws 
are  very  large,  underlapping  the  labrum  and  carrying  (or  rather  carried 
by)  a  basal  process  extending  upwards  between  eyes  and  labrum. 
Labium  in  one  piece,  somewhat  square,  with  lower  angles  cut  off,  and 
a  shallow  central  notch  on  lower  margin,  a  small  process  at  bottom  of 
notch  as  though  remains  of  a  spinneret. 

Habits  and  Habitat. — No  male  of  this  species  is  yet  known,  and  the 
female  is  parthenogenetic.  It  appears  to  emerge  at  night  or  in  the  early 
morning,  and,  apparently  without  waiting  for  copulation,  commences 
to  lay  its  eggs  in  the  pupal  skin,  which  is  wholly  retained  within  the 
larvid  case  on  emergence.  Some  cases  that  Chapman  obtained  at 
Bignasco  produced  $  s  that  were,  however,  peculiar  in  their  habits, 
for,  although  undoubted  ferchaultella,  they  had,  Bacot  observed,  the 
ordinary  *'  calling  **  habit  of  the  $  of  L.  lapidella.  Chapman 
considers,  therefore,  that  ferchaultella  is  possibly,  in  some  of  its 
continenUJ  localities,  less  exclusively  parthenogenetiG    than  it  ap- 
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pears  to  be  in  Britain.  It  rests  much  like  a  Fumeid  when  oviposit- 
ing, the  body  curved  and  the  abdomen,  as  far  as  the  yellowish -white 
anal  fringe,  inserted  in  the  case.  The  insect  appears  to  be  found  on 
lichen-covered  fences,  palings,  and  tree-trunks,  whilst,  on  the  other 
hand,  L.  lapidella  appears  to  be  more  particularly  attached  to  rocks, 
stone  walls,  and  similar  situations.  Bacot  discovered  cases  in  the 
crannies  of  the  bark  of  old  willow  trees  at  Broxboume,  situated 
from  a  few  inches  to  a  height  of  6ft.  up  the  trunks  of  the  trees,  the 
greater  number  being  obtained  from  the  crevices  ;  they  were  particu- 
larly active  one  day  when  a  soft  south-west  wind  was  blowing  (after  a 
hot,  dry  north-east  wind  had  been  prevalent  for  some  days  previously) ; 
Stainton  found  the  cases  on  a  plum-tree  at  Lewisham,  and  Harding  on 
the  trunks  of  various  trees  at  Bristol ;  Dadd  discovered  cases  on  the  old 
fences  that  cross  the  Deal  sandhills ;  Fletcher  on  old  poplars  at  Horsham, 
on  wooden  sheds  at  Shoreham,  on  park  palings  at  Arundel,  and  on  a 
larch  paling  at  Hayling ;  whilst  Whittle  found  them  on  an  old  weather- 
worn, green,  railway  fence,  on  which  there  is  much  lichen,  at  Bowers- 
Gifford.  Chapman  says  that  when  the  larvie  fasten  themselves  up 
they  like  to  do  so  with  the  apex  of  the  case  pointing  upwards  {i.e.,  the 
contrary  way  to  L.  laiddella),  and  Fletcher  observes  that  the  colour  of 
the  cases  does  not  count  for  much,  since  it  varies  with  the  lichen, 
whilst  parti-coloured  and  banded  cases  are  common  enough. 

Time  of  appeabance. — The  imagines  appear  in  July — July  7th- 
July  27th,  1899.  Actual  dates  of  emergence  were — July  7th,  12th, 
13th,  18th,  20th  from  Broxbourne,  July  14th,  20th,  26th,  27th  from 
Hayling,  July  16th  (2)  from  Bowers- Gififord,  July  20th  from  Deal 
(Bacot) ;  July  17th-20th  from  Bowers-Gifford  (Whittle) ;  July  20th. 
28rd  from  Fusio,  near  Locarno  (Bacot).  Bacot  notes  that  it  is  quite 
possible  that  the  imagines  commence  to  emerge  in  June,  as  he  obtained 
newly-hatched  larvae  on  July  18th,  1899,  which  he  suspected  hatched 
from  cases  brought  from  Broxbourne,  and  which  were  supposed  to 
contain  larvsB  or  pupae. 

Localities. — ^Esbex:  Bowers-Gifford  (Whittle).  Gloucesteb  :  Bristol  (Hard- 
ing). Hereford:  TarriDgton  (Wood).  Herts:  Cheshunt  (Boyd).  Kent:  Deal 
(Dadd),  Lewisham  (Stainton).  Surrey  :  ?  Claremont  Park  (teate  Cowl),  Camber- 
well  (Stephens),  Peckham  (Coverdale).  Sussex:  Shoreham,  Arundel,  Hayling, 
Horsham  (Fletcher). 

Distribution. — Unknown,  possibly  widely  distributed.  France  :  Paris 
(Foucart),  Cannes,  empty  cases  ?  lapidella  (Chapman).  ?  Italy  :  Milan  (Turati). 
Switzerland  :  Bignascc,  Val  Maggia,  abundant,  Locarno,  empty  cases  not  infre- 
quent, Fusio,  near  Locarno,  abundant  (Chapman). 

Genus:  bacotia,  Tutt. 

Synonymy.— Genus :  Bacotia,  Tutt,  '» Ent,  Kecord,"  xi.,  pp.  207-8  (1899). 
[? Bomtyar,  Bork.,  "  Schmett.  Eur.,"  iii.,  p.  283  (1790).]  Psyche  [?Ochs.,  "Die 
Schmett.,"  iii.,  p.  169  (1810)]  ;  Speyer,  "  Isis,"  1846,  pp.  31-2 ;  Brd.,  "Ann.  Soc. 
Ent.  France,"  xiii.,  2nd  ser.  ii.,  p.  195  (1844) ;  "  Mon.  des  Psych.,"  p.  102  (1853). 
Ffiche,  Brd.,  "  Cat.  L^p.  Doubs,"  p.  64  (1847).  Taloeporia,  Gn.,  "  Ann.  Soc.  Ent. 
Fr„"  XV.,  2nd  ser.  iv.,  p.  15  (1846).  Talaeporia,  Heydrch.,  "  Lep.  Eur.  Cat.,"  p. 
78(1851);  Koch,  "  Schmett.  S.-W.   Deutsch.,"  p.  372  (18.56);   Fr^,  "Ann.  Soc. 


Bearb.,"  v.,  p.  62  (1855) ;  "  Neu.  Schmett.,"  p.  7  (1856) ;  Hofmn.,  "  Berl.  Ent. 
Zeits.,'*  iv.,  p.  34  (I860) ;  Stand,  and  Wocke,  "  Cat.,"  p.  28,  no.  189  (1861) ; 
Knaggs,  "Ent.  Ann.,"  1870,  p.  186,  hy  error  (1869);  Snell.,  "  Tijd.  v.  Ent.,"  xiii., 
p.  226  (1870) ;  Hrtmn.,  •'  KleinBch.  Munch.,"  pp.  7,  10  (1870).    JCpichnopheriXj 
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Brever,  **  Ann.  Soc.  Ent.  Belg.,"  v.,  pp.  6,  6-11  (1861).  Fumea,  bpey.,  "  Geog. 
Verb.  Schmett.,"  i.,  pp.  312,  460  (185d),  p.  230(1862);  Hein.,  '^Schmett.  Deutsch./' 
i..  pp.  188-9  (1859) ;  Staud.,  "Cat.,"  2nd  ed.,  p.  65  (1871);  Rehbg.,  "Abb.  Nat. 
Ver.  Brem.,*^  vi.,  p.  468  (1879) ;  Peyer.,  *♦  Cat.  L^p.  Ala.,"  2nd  ed.,  p.  69  (1880) ; 
Frey,  "Lep.  der  Schweiz,"  p.  92  (1880) ;  Heyl.,  "Ann.  Soc.  Ent.  BelR.,"  xxv.,  p.  73 
(1881) ;  Snell.,  "  De  Vlindere,"  p.  443  (1882) ;  Bang-Haas,  "  Nat.  Tids.,"  3,  xiii., 
p.  172  (1883) ;  Lampa,  "  Ent.  Tids.,"  vi.,  p.  39  (18a5) ;  Kirby,  "  Cat.  Lep.  Het.," 
p.  524  (1892) ;  Ban*.,  "  Ent,  Mo.  Mag.,"  xxxi.,  p.  263  (1894) ;  "  Brit.  Lep.,"  ii.,  p.  365 
(1895) ;  Meyr.,  "  Handbook,"  Ac,  p.  774  (1895) ;  Ciradja,  "  Iris,"  viii.,  p.  88 
(1895);  Reutti,  "Lep.  Bad.,"  2nd  ed.,  p.  306  (1893) ;  Tutt,  "Ent.  Record,"  xi., 
p.  178  (1899). 

The  name  Bacotia  waa  first  used  in  the  Entofnologist'st  Record, 
vol.  xi.,  p,  207,  where  sepium  is  cited  as  the  type.  The  chief 
characters  of  the  genus  may  he  summarised  as  follows : 

Ovum. — Oval  in  outline ;  surface  smooth,  pale  yellowish  in  colour ;  eggs  laid  in 
pupal  skin. 

Case. — Upright,  conical  with  blunt  rounded  top;  composed  of  whitish  silk, 
covered  with  minute  particles  of  lichen,  or  bark. 

Larva.. — Head  entirely  black  ;  third  legs  well  developed,  even  for  a  Psychid  ; 
plates  in  pro-  and  mesothorax  entirely  black,  interrupted  by  a  narrow,  white  (rough- 
edged)  median  line  on  prothorax,  slightly  broader  on  mesothorax ;  on  metathoraz 
two  very  small  plates,  wide  apirt ;  clypeus  terminates  definitely  far  from  vertex  (as 
in  Psyche),  not  stretching  up  to  it  (as  in  Taleporia) ;  the  plate  between  clypeus  and 
epicranium  extremely  wide  (more  so  than  in  almost  any  other  larva). 

Pupa. —  s  .  Head  depressed  in  front ;  prothorax  very  small,  frontal ;  head- 
piece large,  prominent,  protruding  frontally  before  the  prothorax ;  waist  dorsally  at 
metathorax  and  1st  ablom'nal ;  terminal  abdominal  segments  narrowed  ventraUy, 
but  not  bent  round ;  anal  se'^ment  blunt ;  the  forewiags  well-develop  3d,  hindwiags 
to  end  of  3rd  abdominal;  antennae  broad,  marked  with  pectinations;  sec  md  legs 
partly  hidden,  1st  pair  of  legs  shorter  than  antennas ;  the  second  and  third  pairs 
beyond  antennie ;  labium  very  short,  without  a  central  div.sion,  ends  in  two  large 
rounded  lobes ;  maxillce  triangular,  jaws  well  marked ;  abdominal  segments  3-8 
with  a  row  of  large  dorsal  spines,  bent  backwards,  placed  close  to  anterior  edge  of 
segment ;  3-6  with  very  fine  spines  on  posterior  border  of  intersegmental  mem- 
brane ;  tubercles  i,  ii,  iii  with  setsa,  ii  nearer  middle  line  than  i ;  hairs  indistinct 
ventrally  ;  two  round  knobs  on  either  side  of  genital  slit  on  abdominal  segment  8 ; 
two  small  dorso-anal  slightly  recurved  spikes ;  abdominal  segments  3-7  free.  ?  . 
Somewhat  arched,  venter  slightly  concave,  dorsum  convex,  tapers  to  either  end 
slightly,  ends  rounded ;  abdominal  segments  3  (dor8ally)-6  free ;  anterior  row  of 
dorsal  spmes  on  3-7  ;  intersegmental  spines  6-7 ;  no  dorso-anal  hooks ;  prolog  scars 
verv  pronounced ;  wings,  legs  and  mouth-parts  distinct ;  labrum  angulated,  man- 
dibles distinct,  rounded  ;  maxillsB  short,  rounded,  no  definite  palpus ;  labium  with 
transverse  joint ;  antennas  half  length  of  wings,  wings  to  end  of  2nd  abdominal. 

•  Ihaoo. —  (f .  Anterior  wings  rather  pointed;  thinly  scaled;  antennas  third 
joint  without  pectinations  (present  in  Funiea),  pectinations  scaleless  (scaled  in 
Fumea)  somewhat  spathulate.  First  leg  with  spins  arising  at  middle,  and  equals  half 
length  of  tibia  (in  Fumea  spine  arises  at  base  and  equals  length  of  tibia).  ?  .  Head 
ventral,  black ;  compound  eyes  large,  black ;  prothorax  small,  black,  chitinous ; 
mesothorax  black,  chitinous,  well-developed ;  metathorax  narrow,  chitinous, 
frontally  only  black-margined  ;  abdominal  segments  1-6  with  a  dark  band  of  black 
scales  centrally,  breadth  of  scales  one-eighth  to  one-sixth  of  their  length,  ends 
rounded,  the  ring  on  the  7th  much  darker,  and  a  brown  corneous  plate  dorsally  ; 
the  8th  surrounded  by  the  yellow-grey  silk  of  anal  tuft,  from  which  extruded  oviposi- 
tor projects;  antennas  long,  slender,  15  or  16- jointed  (number probably  varies),  penul- 
timate two  or  three  swollen,  last  very  small ;  legs  slender,  black  with  paler  joints 
and  claws ;  tarsi  4-jointed  (Fumea  is  5-jointed),  no  tibial  spines  on  any  leg ;  ovi- 
positor with  2  segments. 

Neuration. — ^As  in  Fumea  (eatta)^  except  that  in  forewing,  there  is  a  secondary 
cell  cut  oil  the  apex  of  cell,  this  varies  much  in  size ;  nervures  of  forewings  ail 
separate  (in  one  example  10  is  forked  at  apex  of  the  wing,  simple  on  other) ; 
nervures  of  hindwings  as  in  F.  caitta  (4  is,  in  one  example  bifurcated  on  one 
side  only) ;  the  variability  of  the  neuration  is  seen  in  frequent  bifurcations  of  the 
terminal  nervures. 
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Bagotia  sephtm,  Speyer. 

Stnontht. — Species :  Septum^  A.  and  0.   Speyer,  "  Isis,*'  1846,  pp.  31-34 

ganuary,  1846) ;  "  Geog.  Verb.  Schmett.,"  i.,  pp.  312.  461  (1858),  ii.,  p.  280  (1862) ; 
eydrch.,  "Lep.  Eur.,'*  p.  78,  no.  27  (1861);  Keutti,  •»Lep.  Bad.,"  lated.,  p.  175 
(1863) ;  2nd  ed.,  p.  306  (1898) ;  H.-Seh.,  "  Sys.  Bearb.,"  v.,  p.  62  (1853) ;  •*  Neu. 
Schmett.,"  p.  7,  pi.  [9],  fig.  10  (1866);  Koch,  "  Schmetfe.  S,-W.  Deutsch.,"  p. 
872  (1856) ;  Fr^,  "  Ann.  Soc.  Ent.  Belg.,"  ii.,  p.  110  (1858) ;  Hein.,  "  Schmett. 
DeatBch.,*'  i.,  pp.  188-9  (1859) ;  Hofmann,  "Berl.  Ent.  Zeits.,"  iv.,  p.  34  (1860); 
Breyer,  "  Ann.  Soc.  Ent.  Beige,"  v.,  pi.  iii.,  p.  6  (1861) ;  Stand.,  *•  Cat.,"  p.  28,  no. 
189  (1861);  2nd  ed.,  p.  65,  no.  872  (1871)  ;  Snell,  "  Tijd.  v.  Ent.,"  xiii.,  p.  226 
(1870) ;  *•  De  Vlinders,"  p.  443  (1882) ;  Knaggs,  *•  Ent.  Ann.,"  1870,  p.  136, 
i»  error ;  Behberg,  "  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  468  (1879) ;  Peyer.,  "  Cat. 
L^p.  Als.,"  2nd  ed.,  i.,  p.  69  (1880) ;  Frey,  "  Lep.  der  Schweiz,"  p.  92  (1880) ; 
Heyl.,  "Ann.  Soc.  Ent.  Belg.,"  xxv.,  p.  'tS  (1881);  Bang-Haas,  "Nat.  Tids.,"  3, 
xiii.,  p.  172  (1883) ;  Lampa,  "  Ent.  Tidsk.,"  vi.,p.  39  (1886) ;  Schmid,  "  C.B.  Nat. 
Ver.  Regensb.,  xxxix.,  p.  86  (1885) ;  Riihl,  "  Soc.  Ent.,"  v.,  n.  154  (1891) ;  Kirby, 
"  Cat.  Lep.  Het.,"  p.  624  (1892);  Carad.,  "  Iris,"  viii.,  p.  88  (1895);  Meyr.,  "  Hand- 
book," p.  774  (1895) ;  Paux,  "  L^p.  D^p.  du  Nord,"  p.  322  (1893) ;  Tutt.  "  Ent. 
Record,"  xi.,  pp.  178,  207  (1899) ;  Chapmn.,  Ibid.,  p.  201  (1899).  p  Nana,  Bkh., 
"  Schmett.  Eur.,"  iii.,  p.  283,  nee  ret.  to  larv.  and  case  (1790).]  [?  NitideUa,  Ochs., 
in  part,  "Die  Schmett.,"  iii.,  p.  169  (1810) ;  iv.,  p,  198  (1816).]  Clatkrella  {a,n  sg. 
n.?),Bruand,  "Ann.  Soc.  Ent.  Pr.,"  xiii.,  2nd  ser.  ii.,  pp.  195-7,  pi.  vi.,  figs.  E  a-e 
(1844).  TabuleUa,  Gn.,  "  Ann.  Soc.  Ent.  Fr.,"  xv.,  2nd  ser.  iv.,  pp.  11-12,  no.  8,  p. 
15  (June  16th,  1846);  Heydirch.,  "  Lep.  Eur.  Cat.,"  p.  78,  no.  26  (1851);  Zell., "  Linn. 
Ent.,"  vii.,  pp.  358-9,  Anm.  c  (1852);  Bmd.,  "Cat.  L^p.  Doubs,"  pt.  2, p.  64,  no.  1182 
(1847) ;  "  Mon.  des  Psych.,"  pp.  102-3,  pi.  ii.,  figs.  75  a-b  (1863) ;  Spey.,  "  Geog. 
Verb.  Schmett.,"  i.,  p.  460  (1858) ;  Tomp.,  "  Zool.,"  p.  6464  (1859) ;  Stand,  and 
Wocke,  "  Cat.,"  1st  ed.,  p.  105.  no.  1170  (1861),  2nd  ed.,  p.  266,  no.  1333  (1871) ; 
Hartmn.,  "  Mitt.  Miinch.  Ent.  Ver.,"  iii.,  p.  196,  no.  1333  (1879) ;  Barr.,  "  Ent.  Mo. 
Mag.,"  XXX.,  p.  268  (1894) ;  "  Brit.  Lep.,"  ii.,  p.  366  (1895).  Betulina,  Barr..  "  Ent. 
Mo.  Mag.,"  XXX.,  p.  267 ;  xxxi.,  p.  275  (1895).  [Speyer  says  {Oeog.  Verb.  Schmett.,  i., 
p.  460)  that  tabuUlla,  Gn.  =  septum,  Speyer,  according  to  originals  sent.  He  also 
complains  that  his  article  {Isit,  1846,  pp.  31-4)  was  altered  during  publication.] 

Obioimal  description.* — Psyche  sepinm,  nob. — In  vollig  ausgebil- 
detem  Zustande  erreicht  P.  septum  ziemlich  die  Grosse  von  P.  niHdella 
und  P.  betidina,  und  ist  nur  wenig  schmalfliigeliger  als  letztere.  Die 
Fiihler  sind  halb  so  lang  als  die  Yorderfliigel,  24gliedrig,  doppelt 
gekammt,  der  Schaft  diinn,  auf  der  Eiickseite  grobschuppig,  das 
Wurzelglied  dick.  Eammzabne  massig  zusammengeneigt,  kurz, 
unbeschuppt,  in  der  Mitte  des  Fiiblers  obngefabr  um  ein  Drittel 
langer  als  die  Glieder,  auf  welcben  sie  sitzen.  Nacb  oben  nehmen  sie 
allmablicb  an  Lange  ab,  so  dass  sie  am  siebenten  Gliede  (von  der 

*  Some  authors  consider  that  Borkhausen's  nana  (description  of  imago,  but 
not  the  case)  applies  to  this  species.  If  this  were  so,  Ochsenheimer's  nitideUa  would 
also  in  part  belong  to  the  species.  Borkhausen's  description  reads  as  follows : 
Phalaena  Bombyx  nana,  der  braune  regenbogenfarbig  schielende  Sacktrager.  Er 
geh5rt  zu  den  kleinsten  dieser  Linie  und  hat  kaum  die  Grdsse  einer  Stubenfliege. 
Die  Vorderfliigel  sind  am  Yorderwinkel  sehr  spitzig,  die  hintem  aber  gerundet. 
Die  Farbe  des  ganzen  Schmetterlings  ist  braun,  und  die  Adem,  so  wie  ein  Mittel- 
flecken,  zeigen  sich  besonders  stark.  Er  ist  sehr  diinn  mit  Schuppen  belegt  und 
die  nakte  Membrane  leuchtet  beinahe  aller  Orten  herfiir.  Halt  man  ihn  in  die 
Sonne,  so  erblikt  man  auf  den  Fliigeln  einen  schdnen  Schiller,  welcher  den  Augen 
die  Farben  des  Begenbogens  darstellt.  Die  vier  Fliigel  sind  mit  dunkelgrauen 
Franzen  besezt,  welche  einen  schdnen  Saum  bilden.  Die  Filhlhdmer  sind 
gekammt.  Das  Weibchen  ist  fliigellos  und  madenfdrmig  gestaltet.  Es  ist  gelblich, 
der  Kopf  ganz  und  die  zwei  ersten  hinge  des  Leibes  zum  Theil  am  Biicken 
kastanienbraun,  und  dergleichen  Flecken  hat  es  bis  zur  Halfte  des  Leibes  an  alien 
Einschnitten.  Am  Ende  des  Leibes  hat  es  einen  starken  Legestachel,  welcher  oben 
am  Leib  wie  mit  einer  Elappe  versehen  ist.  Wenn  es  ans  dem  Gespinnste  genom- 
men  ist,  so  bleibt  es  immer  in  einer  gekriimmten  Stellung  (Borkhausen,  Naturges- 
chiehte  der  Europ.  Schmetterlinge,  <ftc.,  iii.,  pp.  283-284).  [The  part  following  the 
description  of  the  imago  certainly  appears  to  refer  to  Fnmea  caeta  (nitidella).] 
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Fiihlenrpitze  an  gerechnet^  mit  diesem  ziemlioh  gleiche  L&nge  besitzen 
iind  welter  gegen  das  Ende  sich  zu  blossen  Zahnen  verkurzen.  Jeder 
Eammzahn  ist  an  der  Wurzel  diinn  und  schwillt  nach  oben  in  eine 
spindelformige,  vorwartsgebogene,  Eolbe  an.  Sie  sind  mit  feinen, 
abstehenden  Harchen,  nicht  sebr  dicbt,  besetzt,  obne  deatlicbes  End- 
borstchen.  Augen  halbkugelig,  welt  auseinander  stebend,  schwarz 
im  Tode),  grob  gekomelt  (facettiert).  Nebenaugen  nicbt  sicbtbar. 
on  Palpen  und  Sauger  ist  nicbts  zu  erkennen  ;  an  ibrer  Stelle  langes, 
abwarts  gericbtetes  Scbuppenbaar.  Kopf  iiberbaupt  mit  ziemlich 
glatt  anliegenden,  dicbten  Haarscbuppen  bekleidet.  Beine  diinn, 
glatscbuppig,  braunlicbgrau,  an  den  Fussgliedern  gelblicbweiss 
gefleckt.  Vorderscbienen  so  lang  als  die  beiden  ersten  Tarsalglieder 
zusammen,  in  der  Mitte  verengt  und  gelblicbweiss  gefleckt.  Scbienen- 
blattcben  von  der  Mitte  bis  etwas  iiber  das  Ende  der  Scbiene  binaus- 
reicbend,  angedriickt,  diinn,  fast  linienformig,  iiberall  bescbuppt.  Das 
erste  Fussglied  den  drey  folgenden  an  Lange  gleicb.  Mittelscbienen 
kiirzer  als  ibr  Fuss,  mit  einem  Paar  langer  stumpfer,  ganz  bescbupp- 
ter  Spomen.  Hinterscbienen  um  ^  langer  als  die  Mittelscbienen, 
durcb  weisslicbes  Scbuppenbaar  erweitert,  etwas  langer  als  ibr 
Fuss,  mit  zwey  Paar  Spomen  :  das  eine,  etwas  langere,  unter  der 
Mitte,  das  andere  am  Ende  der  Scbiene;  die  Domen  denen  der 
Mittelscbienen  abnlicb,  ziemlicb  gleicblang.  Krallen,  selbst  unter 
der  Loupe,  nirgends  deutlicb  zu  xmterscbeiden.  Der  ganze  Korper 
diinn,  ziemlicb  glattscbuppig,  einfarbig  braungrau  ;  der  Kopf  gleicb- 
farbig.  Das  Hinterleibsende  in  gleicber  Linie  mit  dem  Aussenrande 
der  ausgespannten  Hinterfliigel.  Die  Fliigel  zart,  langlicb,  mit 
abgerundeten  Winkeln.  Die  Bestaubung  fein  und  ziemlicb  dicbt,  aber 
lose,  so  dass  sie  sicb  leicbt  abwiscbt,  mit  gelblicbem  Metallglanze, 
besonders  auf  den  Yorderfliigeln.  Der  Metallglanz  ist  iibrigens  bey 
friscben  Exemplaren  dem  der  beiden  andern  Arten  ziemlicb  gleicb,  so 
dass  eine  oberflacblicbe  Betracbtung  alle  drey  wobl  verwecbseln  kann. 
Die  verscbiedenen  Fiibler  macben  indess  aJlein  scbon  jede  Vermen- 
gung  bei  genauerer  Untersucbung  unmoglicb.  Die  Grundfarbe  der 
Vorderfliigel  ist,  namentlicb  bey  friscben  Exemplaren,  meistens 
scbwarzlicb  braungrau.  Auf  den  Yorderfliigeln  siebt  man  denselben 
an  Farbung  gleicbe,  sebr  scbwacb  ausgednickte  Querlinien,  welcbe 
gegen  den  Hinterrand  deutlicber  werden.  Mit  den  gleicbfalls  dunkeln 
Adern  entstebt  dadurcb  ein  scbwacbes  Gitter.  Diese  ganze  Zeicbnung 
ist  iiberbaupt  nur  auf  der  aussem  Fliigelbalfte  kenntlicb,  bey  mancben 
Btiicken  aucb  bier  so  scbwacb  ausgedriickt,  dass  die  ganze  Flacbe  fast 
einfarbig  braungrau  erscbeint.  Die  riicklaufende  Ader,  gerade  im 
Anfange  des  letzten  Drittels  der  Vorderfliigel,  ist  durcb  einen,  nicbt 
scbarf  begrilnzten,  aber  stets  sicbtbaren,  scbwarzlicben  Punct  bezeicb- 
net.  L&ngs  dem  Vorder-  und  Hinterrande  ist  die  Grundfarbe  am 
tiefsten.  Hinterfliigel  einfarbig  braunlicb  ascbgrau,  diinn  bescbuppt. 
Die  Franzen  aller  Fliigel  massig  lang,  einfarbig,  ein  wenig  dunkler  als 
der  Grund.  Unterseite  zeicbnungslos,  glanzend  braunlicbgrau,  mit 
dunklern  Scbatten  am  Vorder-  und  Hinterrande  der  Yorder-  und  am 
Aussenrande  der  Hinterfliigel.  Die  ausgebreiteten  Fliigel  messen  6 
Linien,  der  Korper  If  Linie.  Das  Weibcben  bat  die  Gestalt  desjenigen 
von  mtidella,  bleibt  aber  kleiner.  Es  ist  kurz,  dick,  walzenformig, 
gegeu  beide  Enden  verdiinnt.  Kopf  klein,  scbwarz,  glanzend,  bornig, 
wie  die  Brustringe.    Fubler  kurz,  borstenformig,  nackt,  durcbsichtig. 
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Angen  rund,  ziemlich  grob  gekornelt.  Von  Mundtheilen  nichts  zu  erken- 
nen.  Beine  kurz,  nackt.  Der  erste  Brustring  ist  sehr  schmal,  hals- 
kragenformig,  der  zweyte  am  breitesten,  glanzend  schwarzbraun  mit 
zwey  weissen  Seitenflecken,  der  dritte  gelblichweiss,  fein  schwarzbraun 
gerandet.  Die  beiden  ersten  sind  oberwarts  sparlich  behaart.  Ihre 
Farbung  ist  bey  getrockneten  Exemplaren  nicht  mehr  deutlich  zu 
erkennen  ;  sie  erscheinen  dann  ganz  schwarzbraun.  Bauchringe  weich, 
in  den  Seiten  diinn  wollig,  um  den  After  mit  dichter,  langer,  feiner,  grau- 
gelblicher  WoUe,  gerade  wie  bey  NitUlella  fern.  Die  sechs  freyen  Hinter- 
leibsringe  tragen  oberwarts  je  einen  langlich  viereckigen,  dunkel- 
braunen  Fleck  aus  etwas  festerer  Hornsubstanz.  Die  iibrigen  drey 
Binge  setzen  die  lange,  aus  ebensoviel  fernrohrartig  in  einander 
geschobenen  Stiicken  bestehende,  Legerohre  zusammen;  das  erste 
derselben  ist  kegelformig,  die  beiden  andern  diinn,  cylindrisch.  Die 
Legerohre  ist  besonders  lang  und  pflegt  auch  nach  dem  Tode  noch  in 
zwey  Dritteln  ihrer  Liinge  (welche  der  des  Korpers  gleichkommt)  vor- 
zuragen.  Die  Farbe  des  Hinterleibs  ist  iiberall,  bis  auf  die  dunkele 
Giirtelfarbe,  schmutzig  gelblichweiss  (beiufarbig),  nie  rothlichgelb, 
wie  bey  Betulina,  Die  Giirtelilecke  sind  schmaler  als  bey  den  andern 
Arten.  Das  By  ist  langlichrund  (breit  elliptisch),  glatt  und  gelblich- 
weiss. Nur  ein  einziges  unter  einem  Dutzend  dieser  Art  legte  ein  Paar 
derselben  nach  dem  Anspiessen  ander  Nadel.  &c.  [Speyer,  Isis,  pp.  81- 
82  (1846)] . 

Imago. — Anterior  wings  14mm.  in  expanse  ;  colour  (when  fine  and 
fresh)  deep  grey-brown,  polished  and  shining ;  almost  unicolorous, 
indistinct  discoidal  lunule  and  slightly  darkened  nervures,  fringes  in 
two  rows,  the  shorter  rather  darker.  Posterior  wings  unicolorous  deep 
grey-brown,  appear  rather  paler  than  anterior  wings,  nervures  rather 
darker,  fringes  also  slightly  darker. 

Sexual  DiMORpmsM. — The  male  has  antennee  about  half  as  long  as 
the  wings,  24-jointed,  bipectinate,  the  shaft  slender,  coarsely-scaled 
on  its  dorsal  side,  the  basal  joint  thick.  The  pectinations  rather 
close,  short,  unsealed ;  at  the  middle  of  the  antennfe  the  pectinations 
are  about  a  third  longer  than  the  joints  on  which  they  are  placed,  but 
towards  the  tip  they  gradually  decrease  in  size  until  at  the  tip  they  are 
reduced  to  mere  teeth.  Each  pectination  has  a  fine  base,  and  swells 
out  into  a  spindle-shaped  knob,  bent  forwards.  They  are  lightly 
covered  with  fine  hairs.  The  eyes,  widely  apart,  black  (in  dead  speci- 
mens), with  coarse  facets.  No  ocelli,  palpi,  or  tongue.  Head  densely 
scaled.  Legs  slender,  brownish-grey,  on  the  tarsi  spotted  with 
yellowish-white.  .  .  .  Body,  thin,  unicolorous  brown-grey,  the 
head  concolorous.  The  wings  delicate,  somewhat  extended.  The 
scales  fine,  dense,  easily  rubbed  off,  with  yellowish  metallic  gloss 
(especially  the  forewings).  This  gloss  is  much  like  that  of  nitideUa 
and  hetidinay  but  the  different  antennae  prevent  confusion.  The  colour 
of  the  forewings  is  blackish  brown-grey,  darkest  along  the  costa  and 
hind  margin,  with  very  faint  transverse  lines,  rather  more  distinct 
towards  the  hind  margin,  the  lines  and  slightly  darkened  nervures 
forming  a  sort  of  lattice,  but  this  is  so  ill-developed  that  the  wings 
appear  almost  unicolorous  brown-grey  ;  a  faint  discoidal  lunule  ;  the 
hind  wings  unicolorous  brownish  ash-grey,  thinly  scaled.  Fringes  of 
all  wings  rather  long,  unicolorous,  slightly  darker  than  ground  colour. 
The  forewings  are  six  lines  in  expanse   (Speyer).      The  forewings 
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nther  long,  somewhat  similar  to  those  of  2\  tubulosa  in  shape.  Except 
dose  to  the  base,  the  costa  for  the  basal  two-thirds  is  very  straight, 
then  curves  down  to  a  very  definite  apex ;  the  inner  margin  three- 
fourths  of  costa  in  length.  Colour  (when  fine  and  fresh)  of  a  deep 
grey-brown,  polished  and  shining,  varying,  however,  to  rather  paler 
brownish,  whilst  the  darkest  specimen  is  not  quite  entitled  to  be  called 
black.  In  some  lights  the  wings  are  unicolorous,  in  others,  there  is  a 
definite  black  mark  at  the  end  of  the  cell.  Under  a  lens,  the  nervures 
are  usually  seen  to  be  darker,  especially  the  transverse  ones  and  those 
beyond  the  cell,  so  that  the  dark  mark  is  not  purely  a  light  effect  on 
glistening  scales.  (A  little  fading  or  rubbing  reduces  the  insect  to  a  very 
indefinite  aspect.)  The  fringes  in  two  rows  of  scales,  the  shorter  very 
slightly  darker.  All  the  scales  are  darker  at  their  tips  [a  loss  of  scales, 
therefore,  at  once  exposes  their  paler  bases,  and  a  difference  of  flatness 
of  scales  (such  as  might  be  produced  by  a  difference  of  setting)  alters 
the  aspect  for  similar  reasons] .  Antennae  with  26  joints,  pectinated 
from  4th  to  25th,  pectinations  spathulate  and  scaleless.  Legs 
dark,  unicolorous,  spur  on  1st  tibia  fths  length  of  latter.  The  fore- 
wings  look  fairly  solid.  The  hindwings  are  less  closely  scaled,  and 
hence  are  more  transparent,  and  appear  paler  and  greyer  than  fore- 
wings,  though  really  of  apparently  the  same  colouring ;  the  nervures  are 
very  visible  on  hindwings  (not  on  forewings),  and  are  darker  owing  to 
the  scaling  being  denser  on  them  (and  possibly  are  a  little  darker  in  reality) , 
the  fringes  also  darker  (Chapman).  Female:  The  female  is  similar  to 
that  of  nitideUa^  but  smaller.  It  is  short,  thick  '*  bug-shaped,"  slender  at 
each  end.  The  head  and  thoracic  segments  are  small,  black  and  homy. 
The  antennsB,  short,  setiform,  naked,  and  transparent.  The  eyes 
round,  rather  coarsely  faceted.  Nothing  can  be  made  out  concern- 
ing the  mouth-parts.  Legs  short,  naked.  The  prothorax  narrow 
(collar-like),  the  mesothorax  broader,  glossy  black-brown,  with  two 
white  lateral  spots,  the  metathorax  yellowish-white,  finelv  margined 
with  black.  The  pro-  and  mesothorax  sparsely  haired  above.  The 
colour  of  dried  females  appears  quite  black-brown.  The  abdominal 
segments  weak,  the  sides  thinly  haired,  with  dense,  long,  fine  grey- 
yeUow  wool  (as  in  nitidella  $  )  about  the  anus.  The  six  free  abdominal 
segments  each  carry  dorsally  a  rather  long,  quadrangular,  dark-brown, 
corneous  spot,  the  three  terminal  segments  form  the  ovipositor,  which 
is  as  long  as  the  body.  The  colour  of  the  body  is  dirty  yellowish-white, 
never  reddish-yeUow  as  in  betulina.  The  **  girdle-spots  "  are  narrower 
than  in  betidina  and  nitidella  (Speyer).  The  head  ventral,  black ; 
prothorax  small,  black,  chitinous,  its  front  edge  with  a  coronet  of 
upright,  stiff,  whitish-grey  hairs,  separating  it  from  the  head,  a  few 
similar  hairs  appearing  to  rise  from  the  black  chitin  towards  the  front 
of  the  mesothorax,  the  latter  black,  chitinous,  strongly  developed  ;  the 
metathorax  black  frontally,  and  pale  posteriorly,  appears  to  present  no 
hairs ;  the  abdominal  segments  1-6  divisible,  dorsally,  into  three  parts, 
(1)  a  dark  coloured  front  edge  (remains  of  chitinous  plate),  (2)  a 
depressed  central  yellowish  area  with  a  ring  of  black  scales  (greyer 
ventraUy)  towards  its  front  edge,  (8)  a  raised  posterior  edge,  shghtly 
flesh-coloured ;  the  intersegmental  membranes  bright  yellow ;  the  7th 
abdominal  segment  darker  than  the  preceding ;  the  8th  appears  to  be 
surrounded  with  the  close  and  dense  fringe  of  yellow-grey,  silky  hairs 
forming  the  anal  tuft ;  there  is  a  distinctly  lateral  depression  directly 
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below  the  spiracles  which  separates  the  dorsal  and  ventral  areas  (the 
ventral  area  less  covered  with  scales  than  the  dorsal).  The  antennae 
are  long,  slender  (about  seventeen  joints),  and  almost  colourless  ;  the 
legs  also  are  long,  slender,  with  a  very  strong  stout  terminal  claw. 
There  is  a  large  compound  eye  at  the  base  of  each  antenna  (Tutt. 
Described  July  7th,  1899,  from  a  $  that  emerged  the  same  morning). 
Breyer  notes  also  that  on  the  second  and  third  thoracic  segments  a 
little  below  the  middle,  are  two  pyriform  appendages,  very  difficult  to 
see  although  somewhat  lengthened  which  evidently  represent  the 
amorphous  wings.  He  also  says  that  the  ^'  zebra-like  aspect  '*  of  the 
abdomen  is  due  to  the  distension  of  the  abdomen  that  fills  out  the 
segments  and  stretches  the  naked  intersegmental  areas.  He  further 
notices  a  double  crochet  on  each  foot  as  well  as  the  terminal  hook. 

Variation. — Heinemann  says  that  from  cases  (from  tree-lichens) 
which  were  three  lines  long,  and  very  much  broader  than  usual 
medially,  he  bred  larger  and  darker  specimens,  in  which  the  border 
before  the  fringes  of  the  hind  wings  is  somewhat  abnormal. 

Comparison  of  Bacotia  sepium  with  Proutia  betulina,  Fumea 
CASTA  (NrrmELLA),  &c. — F,  sepium  is  about  the  size  of  F.  nitidella  and 
F,  hetidina,  but  a  little  narrower  winged  even  than  the  latter.  .  .  . 
It  differs  strikingly  from  them  in  the  differently  formed  antennae'*',  the 
narrower  and  faintly  reticulated  forewings  with  a  dark  discoidal  lunule, 
so  that  it  cannot  be  confused  with  them  even  without  a  knowledge  of 
the  larva  (Speyer).  The  following  are  comparative  diagnoses  of  the 
species  by  the  same  author : 

P,  nitidella^  Hb.  (?). — ^Alas  nigro-fuscce,  uuioolores,  nitidulee;  antennaa  pec- 
tinatflB,  articulis  circiter  16,  dentibus  pectinum  longioribus,  squamosioribus,  apice 
Bubfnsiformi  ((f).    Femina  flavida,  barba  anali  griseo-flavescenti. 

P.  hetulina,  Zell. — Alas  nigro-fusciB,  nitidulae,  unicolores ;  antenii89  pectinatfls, 
artioulis  oirc.  18,  dentibus  pect.  filiformibus,  tenuioribus  ((f).  Fein,  fulva,  barba 
anali  nivea. 

P.  tepiunif  Sp. — Aim  oblongaB,  angustiores,  anteriores  flavescenti  sen  fusco- 
cinereflB,  subnitidas,  obsoletissime  nigro-tessulatiB,  macula  venae  transversa^ 
obsoleta  nigra ;  antennae  pectinatae,  dentibus  brevioribus,  apice  subfusiformi  ((f ). 
Fern,  flavido-alba,  barba  anali  griseo-flavescenti. 

Zeller  says  that  the  male  comes  very  near  Solenobia  niinorella, 
Dup.  (T.  politella),  but  has  somewhat  rounder  wings,  is  somewhat 
smaller,  darker  brown  and  very  glossy,  with  strongly  fringed  antennce. 
Bruand  notes  that  **  the  male  of  B.  tahdella  much  resembles  that  of 
P.  salicolella  in  the  shape  of  the  wings  but  its  colour  is  not  so  dark. 
.  .  .  The  female  is  similar  to  that  of  salicoleUa,**  Barrett  com- 
pares {Ent.  Mo.  Mag.j  xxx.,  p.  269)  the  insect  with  his  betulinaA  This 
comparison  is  rather  strained,  and  the  statement  that  the  anal  tuft  of 
the  female  (of  tabiUella)  is  ''brownish*'  leaves  one  in  doubt  as  to 
whether  he  knew  the  §  of  B,  sepium  (tabnlella)  at  all. 

EoG-LAYiNO. — The  ovipositor  (4mm.  long)  consists  of  two  retractile 
tubes,  the  second  of  which  is  drawn  entirely  within  the  other  to 
receive  an  egg ;  it  is  then  fully  extended  and  the  egg  is  placed  on  the 

*  Chapman  notes  that  Bacotia  sepium  and  Proutia  hetulina  are  tolerably  close 
in  antennas,  Fumea  casta  [nitidella)  is  different. 

t  Since  the  above  was  in  type,  Chapman  has  determined  (by  examination  of 
Fletcher's  examples)  Barrett's  betulina  as  Bacotia  sepium.  Barrett's  comparison, 
therefore,  is  evidently  between  different  (f  s  of  sepium,  and  between  sepium  ?  and 
the  9  of  some  other  species  not  yet  determined. 
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floor  of  the  oval  case  from  which  the  insect  has  emerged  (Zeller).  The 
ovipositor  is  thrust  into  the  cocoon  after  copulation,  and  the  eggs  are 
laid  in  the  pupa-skin,  which  is  filled  to  its  upper  edge  with  smooth 
eggs,  piled  up  one  on  the  other.  This  done  the  female  fills  up  the 
orifice  of  the  pupa-skin  and  the  upper  part  of  the  case  with  a  cottony 
down  obtained  from  the  anal  tuft  (Breyer). 

Ovum. — Broadly  oval,  smooth  and  yellowish- white  (Speyer). 

Case. — The  case  is  bluntly  conical,  6'5mm.  in  heignt,  2*75mm.  in 
width  ;  upright,  i.e.,  standing  perpendicularly  to  the  surface  on  which 
the  larva  rests;  the  apex  rounded,  the  silk  of  which  it  is  formed 
whitish,  but  thickly  covered  with  minute  particles  of  the  lichen  on 
which  the  larva  feeds,  giving  the  case  a  hoary  appearance  (green,  yellow 
and  white  are  seen  to  be  the  colours  of  the  particles  under  a  lens),  the 
mouth  forms  an  almost  perfect  circle  ^escribed  June  12th,  1899). 
Speyer  notes  the  case  as  three  lines  long  and  one  line  broad,  short,  bluntly 
conical,  not  narrowed  anteriorly,  with  wide  round  opening ;  the  fine 
silk  of  which  it  is  composed  covered  outside  with  very  fine  particles 
of  lichen  and  dry  leaves,  and,  without  any  regular  arrangement,  occa- 
sionally with  pieces  of  bark,  lichen,  wood,  or  leaf,  usually  greenish-grey  in 
colour.''  Breyer  notes  the  case  as  often  ornamented  with  rather  large 
pieces  of  lichen  dSbris  applied  in  the  direction  of  its  length,  the  pieces 
of  lichen  sometimes  covering  the  free  extremity  of  the  pyramid.  As  a 
rule  the  colour  of  the  case  corresponds  with  that  of  the  bark  on  the  side 
of  the  tree  exposed  to  the  prevalent  rains.  Zeller  describes  the  case 
as  *^  oval,  and  having  the  greenish  colour  of  the  lichen  on  which  the 
larva  feeds." 

Habits  of  larva. — The  larvae  live  on  the  lichen-covered  trunks 
and  branches  of  trees,  they  appear  never  to  live  on  the  ground  nor  to 
change  from  one  tree  to  another.  In  this  respect  they  differ  from 
most  of  their  congeners  for  even  the  trunk-haunting  Fumeids  and 
Solenobiids  appear  to  wander  freely  and  only  come  to  tree-trunks  to 
exuviate  or  pupate.  Their  food  consists  of  tree-lichens,  and  Breyer  says 
they  take  two  years  to  come  to  maturity.  They  carry  their  cases 
quite  perpendicularly  to  the  surface  on  which  they  rest,  walking  with 
their  true  legs,  the  abdomen  clinging  tightly  to  the  silk  of  the  inside 
of  the  case.  The  slightest  touch  causes  a  larva  to  withdraw  itself  and 
the  round  mouth  of  the  case  is  brought  closely  down  to  the  resting- 
surface,  but  it  very  soon  protrudes  its  head  and  thoracic  segments 
again,  pulls  its  case  along  with  a  slight  jerk  and  travels  exceedingly 
rapidly  for  so  small  a  larva.  In  confinement  the  larvae  eat  freely  tree- 
lichens  that  have  been  dipped  in  water,  and  one  can  rear  them  m  this 
way  with  a  little  care  and  attention.  As  to  its  mode  of  walking, 
i3reyer  says  that  the  forward  movement  uncovers  the  head,  pro-,  meso-, 
and  metathoxax,  and  the  lower  third  of  the  1st  abdominal.  The  larva  fixes 
itself  by  the  third  pair  of  true  legs,  stretches  its  head  as  far  as  the 
thoracic  segments  will  allow,  takes  up  a  position  with  the  anterior 
legs,  and  draws  up  to  them  the  metathorax  with  the  case  and  its  con- 
tents. When  it  walks  on  a  smooth  object,  the  head  carries  with  it,  in 
advance,  a  silken  thread  which  it  attaches  to  the  object.  It  is 
this  silken  thread  which  the  larva  takes  between  its  true  legs  and 
which  serves  as  a  mobile  ladder  or  a  cord  which  the  larva  grips. 
When  many  larvae  are  kept  for  some  weeks  in  a  glass  jar  large  flakes 
of  silky  tissue  can  be  peeled  ofif.     Zeller  says  that  the  larva  spends 
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its  life  on  the  lichens  growing  on  old  fences  without  much  changing 
its  position. 

Labva. — The  larva  is  short  and  stout,  attaining  its  greatest  width 
at  the  2nd  and  8rd  abdominal  segments,  tapering  thence  to  the  head 
and  anal  segment  the  latter  being  rather  pointed.  The  head  is  black, 
(intermediate  piece  between  clypeus  and  cheek  brownish),  shiny, 
rather  coarsely  pitted  or  granulated,  tending  to  give  it  rather  a  dead  or 
dull  appearance.  The  thoracic  plates  are  similar  to  the  head  in 
appearance  and  coloration,  a  white  dorsal  line  with  irregular  margin 
on  pro-  and  mesothorax,  broadest  on  latter  ;  the  skin  surface  is  very 
dark  red-brown,  and  looks  quite  black  to  the  naked  eye,  is  granular, 
and  studded  with  small  blunt  chitinous  points  ;  the  prothorax  is  long 
and  well-covered  by  a  single  plate ;  the  mesothorax  short  and  bears 
a  rather  narrow  dorsal  and  lateral  plates,  with  a  distinct  gap  between 
the  dorsal  and  lateral  plates ;  the  metathorax  bears  no  dorsal  plate, 
but  a  subdorsal  one  on  either  side  leaving  a  wide  area  of  exposed  skin- 
surface  on  central  dorsal  area.  The  incisions  of  the  abdominal  seg- 
ments are  deeply  and  clearly  cut;  the  setsB  are  as  in  the  Macro- 
Psychids,  with  indistinct  plates  at  bases  of  i  and  ii,  and  a  larger  con- 
spicuous one  at  base  of  iii,  which  also  carries  a  longer  seta,  i  is  smaller 
than  and  outside  ii,  iv  and  v  are  near  each  other  below  the  spiracle, 
the  anterior  (v)  being  very  small  (Bacot).  The  spiracles  are  black, 
tubercles  i  and  ii  are  small,  iii  apparently  small  also,  but  set  on  a  con- 
siderable boss  or  plate ;  this  is  rather  in  front  of  the  spiracle  on  the  8th 
abdominal,  where  ii  is  on  a  considerable  brown  or  blackish  plate  ;  the 
9th  abdominal  is  a  very  narrow  segment  but  has  plates  for  ii  and  iii,  i 
being  between  these  without  a  plate  ;  anal  plate  large,  triangular,  deep 
brown  in  colour ;  the  thoracic  plates,  carrying  true  legs  (coxa  and 
trochanter  ?)  are  strongly  marked,  the  1st  joint  of  leg  very  broad,  more 
so  than  is  so  usual  in  most  Psychids ;  metathoracic  pair  long  (owing  to 
joints  of  legs  being  longer  than  those  of  others  and  also  by  fleshy  projec- 
tion of  its  base);  prolegs  small  and  short  but  with  15-16  strong  hooks  in 
a  horse-shoe  form  with  opening  to  middle  line,  the  anterior  horn  2-8 
hooks  nearer  middle  line  than  posterior ;  anal  prolegs  with  18-19  hooks 
in  a  circle,  incomplete  for  the  quarter  facing  inwards  and  backwards 
(which  is,  however,  indicated  though  without  hooks) ;  general  surface 
of  skin  studded  with  very  minute  black  points  of  which  about  one  in 
ten  is  very  regularly  distributed  and  larger  than  the  others  ;  the  black 
colour  of  these  points  gives  the  dark  tint  to  the  larva  (Chapman). 
Breyer  says  that  the  larva  is  black,  with  pro-  and  mesothoracic  shields 
on  which  the  edge  of  the  case  rests  when  the  larva  is  in  motion  ;  the 
prolegs  are  rather  indicated  than  developed,  the  anal  prolegs  being 
strongly  developed  and  provided  with  short  hooks ;  the  anal  segment 
also  carries  a  small  plate  ;  the  third  pair  of  true  legs  are  longer  and 
stronger  than  the  first  and  second  pairs,  the  greater  part  of  the  force 
required  for  movement  being  exerted  by  them.  Speyer  described  the 
larva  as  short  and  thick,  narrowed  towards  the  anal  end,  naked,  uni- 
colorous  brownish-black.  The  head  and  scutellum  glossy  black,  the 
latter  traversed  by  a  weak  whitish  line ;  prolegs  rudimentary.  Zeller 
describes  it  as  stout,  short,  blackish,  the  head  very  small,  glossy  black ; 
the  true  legs  also  black,  as  also  are  the  two  dorsal  plates  which  are 
placed  transversely  across  the  pro-  and  mesothorax,  the  plates  edged 
with  whitish  ;  the  rest  of  the  larva  blackish-grey,  slightly  haired,  with 
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a  light  brown  dorsal  vessel.  Fletcher  describes  the  Worcester  larvae 
as  '*  stout,  brown  in  colour,  with  the  head  and  corselet  black."  The 
Brussels  larva,  found  on  lichens  on  trunks  of  trees  received  from 
Fologne,  May  80th,  1860,  was  described  by  8tainton  (MS.,  F.  609), 
as  follows  : — ^*  Blackish.  Head  black  ;  2nd  segment  black  above  ;  8rd 
segment  with  a  slender  black  plate  above ;  4th  segment  with  a  small 
black  plate  on  each  side  ;  a  smaller  black  plate  on  each  side  of  the  2nd 
segment ;  anal  segment  with  a  black  plate.  Feeds  on  lichens  on 
trunks  of  trees,  keeping  its  case  in  a  vertical  position."  Barrett's 
description  of  the  larva  from  New  Forest  (referred  erroneously  to  P. 
betulina)  in  Knt.  Mo.  Mar/,,  xxx.,  p.  267,  also  belongs  to  this  species. 

Pupa. — Male:  Length  4'6mm.,  greatest  width  l'7mm.,  anterior 
extremity  to  end  of  wings =3'6mm.  The  wings  reach  to  the  end  of 
the  6th  abdominal  segment,  the  third  pair  of  legs  a  little  farther  ;  the 
hindwings  to  the  middle  of  the  3rd  abdominal,  antennae  to  end  of  4th 
abdominal.  Head  very  depressed  forwards  (Psychid-like)  but  placed  a 
little  in  front  of  mesothorax ;  abdominal  segments  bent  forwards 
towards  the  anal  end  ;  a  waist  falls  in  dorsal ly  at  metathorax  and  1st 
and  2nd  abdominals.  The  8rd-8th  abdominals  carry  an  anterior  row 
of  dorsal  spines,  the  8rd-6th  carry  very  fine  spines  on  posterior 
borders  on  intersegmental  membrane ;  tubercles  1,  ii,  iii  carry  setae,  i 
just  behind  the  anterior  row  of  dorsal  spines,  ii  posterior  to  this,  and 
one-third  nearer  the  middle  line ;  the  setae  not  at  all  distinct  ventrally, 
and  there  are  more  on  the  three  anal  segments ;  the  8th  abdominal 
carries  ventrally  two  round  knobs  on  either  side  of  the  genital  slit,  the 
10th  carries  two  dorso-anal  spikes  slightly  recurved  but  no  ventral 
hooks ;  skin-folds  above  and  especially  below  the  spiracles  mark  the 
lateral  flange ;  the  spiracle  on  the  8th  abdominal  very  jmarked,  but 
apparently  closed.  The  prothoracic  lip  projects  over  the  prothoracic 
spiracle  as  a  definite  point  or  ridge.  The  antennae  are  broad,  marked 
with  pectinations,  they  encroach  on  the  second  pair  of  legs,  which 
appear  as  a  spindle  between  them  and  the  1st  pair,  whilst  a  portion  of 
the  tarsus  projects  below  the  antennae,  and  the  8rd  pair  beyond  this  ; 
the  1st  pair  of  legs  falls  short  of  the  antennas  by  about  the  width  of  a 
segment  ('24mm.),  the  1st  femora  extend  to  about  one-half  the  length 
of  the  1st  leg;  the  labium  very  short,  the  labial  palpi  suggest  those 
of  T.  tubulosa  $  ;  the  labial  area  widens  below  and  without  a  central 
line  of  division  ends  in  two  large  rounded  lobes;  the  maxillae  are 
triangular,  rounded  at  the  end,  but  sharply  pointed  at  outer  end  but 
with  no  further  indication  of  palpus;  jaws  well-marked.  Female: 
Length  5*  1mm.,  width  l'9mm.  Viewed  laterally  somewhat  arched, 
the  venter  being  faintly  concave,  the  dorsum  much  curved  from  before 
backwards ;  and  tapers  to  either  end  slightly  but  very  regularly,  the 
ends  rounded ;  viewed  dorsallt/  the  abdominal  segments  8-6  are 
very  wide,  whence  the  pupa  tapers  rapidly  to  either  end,  and  especially 
looks  very  narrow  anteriorly,  the  mesothorax  is,  in  fact,  only  I'lmm. 
in  transverse  diameter;  abdominal  segments  8  (dorsally),  4,  5,  and  6, 
free ;  transverse  row  of  anterior  spines  dorsally  on  8-7 ;  inter- 
segmental spines  very  fine  on  intersegmental  membrane  between 
abdominal  segments  6-7  ;  no  anal  spines  or  hairs  ;  proleg  scars  very 
pronounced ;  dorsal  tubercular  hairs  doubtful ;  the  wings,  legs  and 
mouthparts  very  distinct ;  the  labrum  angulated ;  the  jaws  very 
distinct  and  rounded ;  the  maxillae  very  short,  rounded,  with  no  definite 
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paJpus;  the  labium  has  no  median  division,  but  the  extremity, 
which  is  wider  than  the  base,  terminates  in  two  rounded  lobes ;  it 
has,  however,  a  transverse  line,"  indicating  an  articulation  (as  in  2  B. 
staintoni) ;  antennae  half  length  of  wings,  the  wings  to  the  end  of  the 
2nd  abdominal,  the  1st  femur  and  legs  well  shown ;  the  2nd  pair  of 
legs  a  little  short  of  the  end  of  the  wings,  showing  the  tips  of 
the  8rd  tarsi  beyond  (Chapman).  Bacot  notes  a  male  pupa  as 
being  dark  red-brown  in  colour,  the  abdominal  segments  paler  than 
the  thoracic  segments  (which  are  nearly  black)  dorsally,  the  ventral 
area  of  the  abdomen  being  still  paler ;  also  that  two  raised  bosses  on 
the  venter  of  the  9th  abdominal  appear  to  be  external  structures  con- 
nected with  the  genital  organs,  and  especially  well-developed  consider- 
ing the  size  of  the  pupa  ;  the  spiracles  are  rather  raised,  and  rather 
conspicuous  on  abdominal  segments  8-7,  whilst  a  fair  portion  of  the 
hindwing  is  shown  on  the  2nd  abdominal,  passing  beneath  the  pri- 
maries on  the  8rd.  Speyer  calls  the  pupa  yellow-brown  in  colour,  and 
says  that  it  is  of  delicate  structure,  the  wing-cases  (^ )  pointed  at  apex, 
not  so  long  as  the  antennae. 

Comparison  op  pupje  op  Bacotia  sepium  and  Luffia  LAProsiXA. — 
In  the  pupae  of  both  sexes  of  B.  sepium  the  anterior  dorsal  spines  are 
properly  described  as  a  single  row  yet  they  are  slightly  irregular  in 
spacing  and  size,  and  here  and  there  one  spine  occurs  below  another 
(a  second  row  not  yet  absolutely  atrophied).  The  intersegmental 
membrane  has  the  tegumental  points  rather  large  and  rough,  but  one 
row  has  become  distinctly  spinous  as  noted  in  the  description  above. 
The  dorso-anal  spikes  (characteristic  of  the  Micro-Psychid  pupae)  are 
very  evident,  with  no  trace  of  the  ventro-anal  ones  of  the  Macro- 
Psychids.  In  the  female  pupa  of  L,  lapiddla,  which  is  exceedingly 
similar  to  that  of  B.  sepium^  the  dorsal  anterior  spines  are  coarser, 
larger  and  fewer,  but  more  regularly  aligned  than  in  the  latter,  but 
there  is  no  posterior  set,  although  many  rows  of  the  points  of  the 
intersegmental  membrane  are  very  sharp  and  prominent,  and  of  tri- 
angular shape,  at  least  the  free  portion  of  them  is.  In  this  pupa  then 
we  see  the  beginning  of  the  process  by  which  the  posterior  row  of 
spines  in  the  Macro-Psychid  pupa  originates  (Chapman). 

Food-plants. — Lichens  on  the  trunks  and  branches  of  Abien  exceha 
(Fletcher),  lichens  growing  on  old  oak  palings,  and  on  hornbeam 
(Bruand),  lichens  on  sloe  (Frey),  wall  and  tree  lichens  (Heinemann), 
hchens  on  tree- trunks  and  fences  (Glitz),  lichens  on  old  fences  (Zeller), 
Parmdia  parietina  (Paux). 

Habits  and  Habitat. — The  insect  appears  to  be  confined  to  woods 
in  which  there  are  old  lichen-covered  trees,  the  case  is  fixed  by  the 
larva  just  before  pupation  perpendicularly  to  the  surface  on  which  it 
rests,  and  on  emergence  the  male  pupa  protrudes  the  greater  part  of 
its  body,  the  female  pupa  remaining  within  the  case.  The  female 
moth,  however,  comes  out  of  the  case,  and  one  that  emerged  July  7th, 
1899,  took  up  a  position  directly  above  the  cavity  at  the  apex  of  the 
larval  case,  standing  almost  horizontally  when  at  rest,  but  lowering 
herself  almost  in  line  with  the  case  when  disturbed.  Zeller  also  notes 
the  female  as  sitting  closely  on  the  upper  part  of  the  case  to  await 


*  This  line  is  apparently  hidden  behind  the  labrum  in  most  pupee  where  there 
is  greater  deyelopment  of  the  palpi« 
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copulation,  falling  off  helpless  as  s3on  as  oviposition  is  completed, 
whilst  Bacot  observes  that  it  sits  at  the  end  of  the  case  (like  the  $  of 
L.  lapideUa)^  awaiting  a  male  with  the  ovipositor  extended,  the  position 
being  maintained  until  death  takes  place  if  she  be  not   fertilised. 
Fletcher  says  that  the  $  moth  stands  upon  its  case,  with  its  head 
towards  the  twig  and  its  ovipositor  directed  outwards  and  prominent, 
the  position  being  maintained  for  two  or  three  days.     Breyer,  who 
gives  a  most  interesting  account  of  the  insect,  says  that  *^  it  emerges  in 
the  early  morning,  clings  to  the  case,  its  anal  end  towards  the  opening 
from  which  it  has  emerged,  it&  head  towards  the  base  of  the  case ;  the  long 
and  transparent  ovipositor  is  movable  not  only  in  the  direction  of  its 
length,  but  can  also  be  turned  freely  to  the  right  and  left,  up  and  down, 
so  that,  when  in  this  resting  position,  the  female  continually  moves  it 
in  such  a  manner  as  to  describe  perfect  circles  and  as  if  it  were  seeking 
something  in  the  air.     Two  males  being  introduced  to  the  presence  of 
a  newly  emerged  female,  one  of  them  suddenly  threw  itself  by  the  side 
of  the  latter  holding  to  the  lower  end  of  the  case.     During  this  time 
the  female  increased  strongly  the  movement  of  the  ovipositor,  directing 
it  towards  the  male  and  ^  se  saisit  de  lui,'  so  to  speak ;  she  retained  her 
position  and  inserted  the  ovipositor  a  little ;  the  male,  venter  up,  fixed 
his  feet  under  those  of  the  female,  carrying  his  wings  *  en  toit  ren- 
vers^.*      The  act  of  copulation  did  not  last  a  minute.      The  male 
raised  his  wings  and  flew  away,  I  had  almost  said,  singing  <  satiatus 
Bed  non  lassatus  abibat.'    The  male  having  gone,  the  female  advanced 
a  little  towards  the  sac  and  deposited  her  eggs.     After  the  egg-laying 
she  is  reduced  to  a  third  of  her  volume  and  spends  her  last  energy  in 
plucking  the  down  and  lining  the  case,  this  done  she  falls  to  the 
ground  and  dies  rapidly,  the  last  sign  of  life  being  a  contraction  of  the 
ovipositor."     Speyer  notes  that  a  male  pupa  which  just  showed  out  of 
the  case  at  8  a.m.  had,  by  4  p.m.,  pushed  itself  out  more  than  half  way, 
when  it  was  observed  to  emerge  suddenly,  three  of  the  wings  expand- 
ing in  two  minutes  (whilst  the  moth  was  trying  to  free  the  fourth 
which  was  attached  to  the  pupa-skin).   Zeller  notes  that  the  male  is  ex- 
tremely active,  and  that  one  can  scarcely  get  a  specimen  in  fine  condition 
unless  it  be  pinned    directly  after   emergence.      In  Upper  Saxon 
Lusatia,  Schiitze  says  the  insect  appears  to  be  exclusively  confined  to 
pinewoods ;  Bossier  notes  that,  in  Nassau,  the  green-grey,  bell-shaped 
case  is  often  obtained  from  old  hedges,  the  trees  in  which  are  overgrown 
with  moss ;  Behberg  mentions  that  the  larvae  are  gregarious  on  old 
fences,  tree-trunks,  &c.,  in  Bremen  ;  whilst  Glitz  says  that  the  larvae 
are  common  in  May  on  tree-trunks  and  fences.     Of  its  Worcestershire 
habitat,  Fletcher  says  that  a  case  was  beaten  from  an  old  spruce  {Abies 
excelsa)  in  1858,  on  the  Old  Hills  in  Worcestershire,  which  produced  a 
male  example ;  in  the  spring  of  1877  four  more  cases  were  obtained 
in  the  same  locality  from  one  of  which  Stainton  bred  a  male  on  July 
10th.     (This  is  in  the  **  Stainton  "  collection  among  the  Solenobiids.) 
In  the  spring  of  1882,  five  other  larvae  were  obtained  in  the  same 
locality,  one  of  which  produced  a  female  imago.     A  single  male  was 
beaten  from  Cephalanica  mixed  with  juniper,  July  81st,  1888,  at  Merton, 
•by  Walsingham,  but  the  species  has  not  been  seen  since.     Bruand  notes 
it  on  the  lichens  on  old  oak-palings  at  Ghevigney-sur-l'Ognon  and 
Seuley.  near  Grand- Vaire,  also  on  an  old  mossy  hornbeam  in  the 
ioi''est  of  Ghaux.     Paux  says  that  cases  are  very  common  on  the 
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trunks  of  oak,  elm,  and  poplar,  in  April  and  May  in  the  Dept.  da 
Nord. 

Time  of  appearance. — The  last  week  in  June  and  commencement 
of  July.  July  10th,  1877,  from  case  obtained  in  Worcestershire 
(Stainton) ;  a  male  on  July  81st,  1888,  at  Merton  (Walsingham) ; 
June  20th  and  July  2nd,  1899,  a  $  on  each  day  (Tutt) ;  June  80th  a 
male,  July  1st  a  male,  July  6th  a  female,  July  8th  a  female  (Bacot) ; 
June  28th  a  male,  July  8rd  two  males,  July  5th  two  females,  July  14th  a 
male  (Chapman) ;  Ji^y  15th-80th,  1869,  in  the  Netherlands  (Snellen). 
July  in  Nassau  (Bossier) ;  larvaB  in  May,  imagines  in  July,  in  Han- 
over (Glitz) ;  the  larva  pupates  about  the  end  of  May  or  beginning  of 
June,  the  imago  emerging  at  the  end  of  July  (Zeller) ;  pupates  in 
June,  the  imago  appearing  towards  the  end  of  Jiidy  (Bruand) ; 
generally  distributed  in  Baden  in  July  (Beutti) ;  larvse  on  lichen- 
covered  palings  in  May  and  June,  imago  in  July,  at  Munich 
(Hartmann). 

DiSTBiBUnoN. — ^AusTBO-HuNOABT  :  Galicia^-Lemberg  (Garbowski),  Vienna 
^jederer  tesU  Speyer).  BBLonm :  Lonvain,  Brussels  (Fr^).  Denmabk  :  (Hedeman). 
France  :  North  f^rance  (Const,  coll.),  Dept.  du  Nord,  common  (Paux),  Aube  (Jourd- 
heuille),  Doubs  (Bruand),  Douai  (Foucart),  Besan^on  (Gu^n^),  Cheyigpaey-sur- 
rOgnon,  Seuley  near  Grand-Yaire,  Fordt  de  Ghaux  near  Fraisans  (Bruand). 
Germant  :  Bavaria  (Const,  coll.),  Munich  (Hartmann),  Upper  Saxon  liusatia — 
Bachlau  (Schiitze),  Nassau  (Bossier),  Arolsen,  Brunswick,  Silesia,  Baden  (Heine- 
mann),  Frankfort-on-Main,  Wetterheim  (Koch^,  Waldeck,  near  Bhoden,  Wildungen, 
Bamberg,  Coburg,  Karlsruhe,  Freiburg  (Speyer),  Bremen  (Rehberg),  Silesia,  Dresden, 
Blasewitz  (Wocke^,  Wurtemberg,  Breslau  (Hofmann),  liatisbon  (Schmid),  Alsace 
(Peyerimhoff),  Elberfeld,  Trier  (Jordan),  Hanover  (Glitz),  Hildesheim  (Grote). 
Netherlands  :  conmion  N.  Brabant,  Gelderland,  Betuwe,  Wageningen  en  Keppel 
(Snellen),  Breda  (Heylaerts),  Amhem  (Brants).  Bouhania  :  Eloster  Neamtz, 
Grumazesti  (Caradja).  Bussu :  St.  Petersburg  (Erschoff).  Switzerland  :  Zurich 
(Frey). 

LoGAIilTlES. — ^Probably  much  more  widely  distributed  than  British  collectors 
suspect.    Essex  :  Epping  Forest  (Doubleday  teste  Tompkins).    Hants  :  New  Forest 

iW.  H.  B.  Fletcher).     Norfolk:  Merton  (Walsingham).      Surrey:   Mickleham 
Tompkins).    Worcester  :  Old  Hills  (J.  E,  Fletcher). 

Group  n :  MACRO-PSYCHINA. 

Havmg  finished  our  study  of  the  more  generalised  section  of  the 
PsTCHn>ES,  we  have  now  to  consider  the  more  specialised.  As  we  have 
already  pointed  out,  there  is  no  very  sharp  line  of  demarcation  dividing 
the  Micro-  and  Macro-Psychids,  the  Luffiidae  and  Fumeidae  presenting 
characters  in  some  ways  intermediate*^'  between  them,  and  as  we  have 
selected  the  structural  pupal  characters  and  general  appearance  of  the 
larval  case  to  retain  the  Luffiids  in  the  former  group,  so  we  shall 
maintain  these  characters  to  justify  our  retention  of  the  Fumeids  in 
the  latter  group  ;  at  the  same  time  we  may  note  that  Chapman  points 
out  that  there  is  a  good  neurational  distinction  between  the  two,  since 
the  Micro-Psychids  always  have  the  small  cell  in  the  apical  angle  of 

*  Dissoctena  is  another  intermediate  form,  which  Chapman  considers  to  repre- 
sent **  a  side  branch  from  Taleporia  but  with  some  characters  that  might  tempt  one 
to  place  it  a  little  above  Proutia  and  more  on  the  direct  line  to  P«yche  than  Fumea 
is.  It  is  really  a  Micro-Psychid,  the  male  with  a  very  large  apicnl  cell,  within  the 
discoidal  cell.  It  has  also  the  accessory  cell  (due  to  the  branching  median),  as 
have  Proutia^  and  the  Oiketidds,  Its  antennsB  have  long  pectinations  scaled  to  the 
tips,  and  it  has  lost  the  anterior  tibial  spines  (an  occurrence  one  scarcely  expected 
to  observe  in  a  genus  still  possessing  an  araneiform  female  whose  pu^  emerges  us 
in  the  lower  Mioro-PsyohidjB).    One  can  only  look  upon  these  vagaries  of  evoluiioii 
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the  disooidal  cell  present  whilst  the  Macro-Psychids  never  have  it, 
though  they  may  have  remains  of  the  secondary  cell  formed  by  the 
bifurcation  of  the  median  nervure  (when  it  branches  before  leaving  the 
discoidal  cell),  i.e.,  the  "cellula  intrusa"  of  Heylaerts.  The  Macro- 
Psychids  form  Hiibner's  Canephorae-verae  {Verzeichniss,  pp.  899-400), 
which  he  subdivides  into : 

(1)  Stbbrhoptebicbb  — with  Sterrhopterix  vestUeUa  Fab.  {graminella,  Bork., 
HQb.),  and  S.  ealvella,  Oohs.  {hirtutelUit  Hb.). 

(2)  Leptoptbrices — ^with   Leptopterix   hirtuteUaf  S.V.  {vicieUa,  Hb.,  fig.  3), 
and  X.  vicieUa,  S.V.,  Hb.,  fig.  280. 

(3)  Phalacroptebicbs — ^with    PJiaktcropterix    vUreUa    {alburneaf    Esp.,),  P. 
fueeUa  (apiformis,  Bossi),  and  P.  tmucella,  S.V.,  Hb. 

(4)  Epichmoptebices — with    Epichnopterix  pennella,  Hb.,  plumigereUat  Hb., 
plumeUa^  S.V.,  pectmeUa^  S.V.,  nittdeUay  Hb.,  and  bombycella^  S.V. 

It  will  be  noticed  that  the  Epichnopterices  are  peculiarly  hetero- 
generic,  containing  representatives  of  Heterogynis,  Epichnopterix^ 
Bijugisy  Fumea^  &c.  Roughly  they  form  Herrich-Schaffer*s  Canephor- 
idae,  in  which,  however,  the  latter  includes  the  Lypusids.  We  have 
already  pointed  out  {a^ite,  pp.  118  ^t  seq,),  how,  according  to  the  views 
of  various  authors,  the  two  genera  E}7ichnopteruv  and  Fumea  have  see- 
sawed between  the  Tineids  and  the  Bombyces,  when  such  authors  have 
considered  a  subdivision  of  the  superfamily  into  Tineid  and  Bombycid 
sections  necessarv,  even  when  they  have  had  no  doubt  that  the  other 
Macro-Psychids  belonged  to  the  more  specialised  Bombycid  group. 
We  have  also  shown  (loc,  cit,)  that  some  authors  have  separated  the 
Micro-  and  Macro-Psychid  sections  on  grounds  that  they  themselves 
regarded  as  superficial,  and  some  {e.tj.y  Herrich-Schaffer)  have  stated 
plainly  that  the  genera  they  have  removed  to  the  Tineids  **  agree  in 
mode  of  life  and  form  of  2  almost  exactly  with  Psyche ^'^  and  that 
''the  wide  separation  made  is  only  due  to  the  artificial  system  of 
classification  and  to  the  impossibility  of  a  linear  arrangement."  How- 
ever much  may  be  said  for  the  union,  by  these  authors,  of  the  Fumeids 
with  the  Micro-Psychid  group,  owing  to  their  araneiform  females,  one 
is  at  a  loss  to  understand  how  the  Epichnopterygids,  with  their 
vermiform  females,  have  shared  the  same  fate. 

Probably  no  author  has  had  a  better  general  grip  of  this  super- 
family  than  Hofmann,  who  in  the  Berl.  Ent.  ZeiUchrift,  1860, 
published  a  really  good  account  of  a  large  number  of  the  European 
species,  the  part  least  satisfactorily  dealt  with,  perhaps,  being  the 
larger  Psychidae,  Accepting  the  whole  superfamily  Psychides  as  a 
natural  group,  he  points  out  that  the  mode  of  life  and  the  peculiar 
structure  of  the  females  show  that  they  cannot  be  really  separated,  and 
that  the  great  confusion  in  their  classification  has  arisen  from  the 
attempt  to  classify  them  from  the  males  and  cases,  whilst  the  females 
have  the  greatest  value  in  exhibiting  their  relationships,  this  being 

as  changes  that  have  been  attained  because  advantageous,  although  the  general 
evolutionary  progress  has  gone  no  further,  and  the  individuals  are,  except  in  these 
particulars,  somewhat  generalised  forms.  Dissoctena  appears  to  have  obtained 
specialised  antenns  very  early,  and  also  to  have  become  in  some  measure 
specialised  as  to  neuration,  whilst  other  genera  that  began  by  leaving  the  %  pupa 
in  the  puparium,  have  not  only  afterwards  and  separately  gained  their  particular 
specialised  features  but  have  advanced  beyond  them.  Its  isolated  specialisations 
cannot  be  brought  into  line  with  the  similar  ones  of  the  Macro-Psychids,  unless  we 
postulate  separate  origins  for  dbLuffkL-Proutia'EpichnopttTyx  stem  and  a  J)i$»oeUna' 
FumeorPsyche  stem  low  down  in  the  Mioro-Fsychids.  .... 
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most  clearly  shown  in  the  Fumeids  (our  Epichnopterygids  and  Biju- 
gids)  which  exhibit  a  natural  transition  from  the  Tineiform  to  the 
Bombyciform  Psychids.  He  subdivides  the  Macrq-Psychids  into  two 
groups:  (1)  Psychina,  (2)  Canephorina,  He  follows  Herrich-Schaffer  in 
dividing  the  latter  into  the  genera  Fumea  and  Kpichnopteryx,  The 
males  of  both  genera  he  notes  as  having  the  hind  tibise  double-spurred, 
the  females  differing  considerably,  those  of  Fuviea  (which  corresponds 
with  our  Epichnopteryx)  forming  transitions  between  the  true  Psyche  ? 
and  that  of  Epichnopteryx  (which  corresponds  with  our  Fumea).  In  his 
Fumea,  he  includes*-^' — (1)  F.  helix  (provisionally)  with  vermiform,  naked 
$  ,  having  three  pairs  of  leg-stumps,  imperfect  eyes,  and  no  antennae, 
and,  therefore,  less  developed!  than  the  females  of  Psycfte,  (2)  F.sieboldii, 
the  $  of  which  has  distinct  black  eyes,  short  peg-like  antennae,  short 
blunt  terminal  point  to  abdomen,  at  the  base  of  which  in  freshly 
emerged  specimens  there  is  some  whitish  wool  (a  primary  indication  of 
ovipositor  and  anal  tuft).  (8)  F.  pidla  which  from  blown  examples  appear 
to  be  similar  to  sieboldii,  (4)  F.plumella  (=mtdella),  the  ?  with  a  dis- 
tinct ovipositor  and  anal  wool,  distinct  eyes,  but  from  its  elongate 
shape  and  rudimentary  antennae  and  legs  very  similar  to  Psyche  2  • 
The  2  suri^ns  (one  of  Reutti's  species)  agrees  with  this.  (5)  F,  homhyceiXa 
with  the  build  of  $  Psyche,  having  distinct  prominent  eyes,  articulated 
antennae  and  legs,  distinct  ovipositor  with  anal  tuft,  yet  the  female 
never  leaves  the  case,  copulation  taking  place  by  insertion  of  <7  abdo- 
men into  the  puparium.  Hofmann*s  Epichnopteryx,  as  we  have  noted, 
corresponds  with  our  Fumea,  and  contains  the  species  that  have  a  2 
with  six  fully  developed  legs,  segmented  antennae  and  distinctly  faceted 
eyes,  abdomen  ending  in  a  retractile  ovipositor,  the  base  of  which  is 
surrounded  by  an  anal  tuft.  The  female  comes  out  of  the  case.  Hof- 
mann  does  not  subdivide  his  Psychina,  but  includes  all  the  species  in 
the  genus  Psyche.  The  males,  he  says,  have  the  hind  tibiae  with  only 
two  terminal  spurs,  generally  so  short  as  to  appear  as  if  wanting,  the 
abdomen  capable  of  being  stretched  lengthwise.  The  females  he 
describes  as  vermiform,  naked,  without  trace  of  wings,  the  three  pairs 
of  legs,  antennae,  and  mouth-parts  extremely  rudimentary,  eyes  imper- 
fectly developed,  ovipositor  wanting ;  the  female  never  entirely  leaves 
the  larval  case  or  even  the  pupal  shell,  but  merely  presses  herself  to 
the  entrance  of  the  silken  tube,  copulation  taking  place  by  the  insertion 
of  the  abdomen  of  the  male  within  the  case.  Hofmann's  Psyche, 
therefore,  includes  our  three  subfamilies  Acanthopsychinae,  Empedo' 
psychinae  and  Oreopsychinae. 

Heylaert's  work  on  the  Macro-Psychids  (-4nn.  Soc.  Ent.  Behj.,  xxv., 
pp.  29  et  seq.),  has  recently  been  accepted  as  forming  a  basis  for  their 
classification,  but  whether  his  knowledge  of  their  structure,  based 
almost  absolutely  on  neuration,  is  sound,  is  open  to  question.  Although 
he  had  evidently  studied  Bacotia  septum  and  pointed  out  {loc.  cit.^  p.  54) 
the  peculiar  Taleporiid  details  of  its  pupal  structure,  he  failed  entirely 
to  detect  its  Taleporiid  affinities  and  classed  it  as  a  Fumea.  He 
criticises  adversely  the  inclusion  of  the  Micro-Psychids  (even  the 
Taleporiids)  in  the  superfamily,  and  places  the  Macro-Psychids  among 

*  Of  these  species  hombycella  belong  to  ByugU,  nudella  to  Psychidea,  sieboldii 
and  ptdla  to  Epichnopteryx,  helix  to  Apterona. 

t  Hofmann  evidently  considered  the  most  modified  of  the  Psyohid  femalte  to 
h%  the  leMt  developed. 
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the  Bombyoes.  He  detects,  in  the  neuration  of  the  Heterogjrnids, 
characters  that  he  considers  show  that  the  family  has  great  affinities 
with  the  Psychids,  and  he  suggests  that  the  former  is  the  group  from 
which  the  Macro-Psychids  have  sprung.  He  also  finds  in  the  neura- 
tion of  Orgyia^  characters  that  lead  him  to  state  that  the  Liparids  have 
been  derived  directly  from  the  Macro-Psychids.  We  must  leave  our 
readers  to  study  Heylaerts*  argument  {}oc,  cit.,  pp.  48-49)  for  them- 
selves. We  are  quite  willing  to  grant  an  affinity  between  the  Hetero- 
gynids  and  the  Psychids  (ante,  p.  108),  but  what  close  affinity  the 
larvsB  and  imagines  of  the  Psychids  have  with  those  of  the  Liparids 
we  are  at  a  loss  to  conceive,  and  the  eggs,  larvas,  pupae  and  imagines 
of  Ortjyia  (and  the  Liparids  generally)  show  that  Heylaerts'  suggested 
alliance  between  these,  based  on  the  ground  of  (1)  apterous  females, 
f2)  the  presence  of  a  single  pair  of  spurs  on  the  posterior  tibiae,  and 
[8)  the  bipectinated  antennae,  is  entirely  unsound  and  scientifically 
unwarrantable.  Heylaerts  further  objects  to  the  subdivision  of  the 
Psychids  into  their  evident,  natural,  generic  groupings.  He  writes 
(Zoc.  cie.,  p.  69) :  ''  On  pent  tr^s  bien  n^gliger  le  nom  des  groupes  ou 
sousgenres.  Je  ne  les  ai  nomm^s  que  pour  ceux  qui  d^sirent  une 
division  minutieuse.  ...  En  les  n^gligeant,  les  Psychina  seraient 
done  divis^s  en :  (1)  Anhmda,  (2)  Acantfiopsyche.  (8)  Oreopsyche.  (4) 
PsycJie.  (5)  Apterana,'*  Under  this  grouping  we  find  opacella  in  tne 
same  genus  as  the  Cingalese  doubledayi  (the  latter  the  type  of  Moore's 
Chalia),  i-illosella  united  with  nnicolor  in  PachytJielia,  &c. 

Heylaerts  calls  his  main  divisions  subfamilies,  and  names  them — 
Oiketicina,  Psychinay  Psycheaidina,  and  CampJwridae.  These,  under 
our  modern  terminology,  would  be  Oiketicinae^  Psychinaey  Psycheoidinae 
and  Canephorinae,  and  they  are  all  united  under  the  family  name 
Psychidae  {loc,  ciLj  pp.  48-4),  the  diagnosis  of  which  is  of  a  most  com- 
prehensive character.    It  reads  as  follows : 

Antennes  des  mMes  bipectindes,  rarement  bicr^n^Mes.  Leurs  tibias  post^xieura 
portent  une  ou  deux  paires  d^^perons.  Les  m&les  ne  poss^dent  ni  palpeSi  ni  ooelles, 
ni  spiritrompe.  Leurs  ailes  ant^rieures  ont  deux  nervures  internes,  dont  la  sup^ri- 
eure,  qui  est  plus  ou  moins  forte,  s'anastomose  quelquefois  avec  Tinf^rieure.  Cefie-oi 
est  bifurqude  vers  le  bord  ezt^rieur,  ou  elle  ne  Test  pas ;  quelquefois,  elle  donne  des 
rameauz  vers  le  bord  interne.    La  cellule  discoidale,  toujours  ferm^e,  est  divisee 

Ear  une  nervure,  qui  est  tant6t  simple,  tantdt  double,  ou,  en  se  bifurquant  (vers  le 
ord  externe),  forme  une  cellule  interposee.    Les  ailes  inf^rieures  sont  pourvnes 
d'un  crin  (frein)  assez  fort  et  ont  trois  nervures  internes. 

La  femelle  est  aptdre ;  elle  poss^de  ou  elle  ne  poss^de  pas  un  oviducte  et  une 
touffe  anale ;  elle  a  des  antennes  ou  des  pattes  rudimentaires  ou  articul^es.  Elle 
quitte  ou  non  son  fourreau  et  sa  chrysalide;  oette  demi^re  reste  toujours  en 
dedans  du  premier. 

Les  chenilles  vivent  et  se  changent  en  chrysalides  dans  des  fourreauz  oonstruits 
par  elles-mdmes. 

Heylaerts  congratulates  himself  that  this  definition  allows  him  to 
unite  the  Oiketicina,  Animulina,  Psychina^  Canephoridae,  H.-Sch.,  and 
Apterona,  Mill.,  and  asserts  that  it  proves  that  they  form  but  one 
family.  So  far  as  the  term  **  family  "  has  a  real  meaning,  and  is 
not  a  mere  matter  of  words,  -we  accept  it  as  comprising  the  whole  of 
the  Macro-Psychina,  but  surely  groups  {Fumeidae,  &c.)  that  have 
females  that  *'  possess  an  oviduct  and  an  anal  tuft,  that  have  articu- 
lated antennae  and  legs,  and  which  quit  the  case  for  copulation,**  &c., 
are  as  distinct  from  those  {Psychidae^  &c.)  that  have  females  *'  without 
an  oviduct  and  anal  tuft,  that  have  aborted  antennaD  and  legs,  and 
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which  remain  in  the  case  for  copulation,"  as  are  the  former  from  the 
TalepmiAdae  and  Soletwhiidae,  which  are  excluded  because  they  have 
<'  les  antennes  du  male  tout  autrement  conf onuses,  et  dans  le  genre 
TalepoHa^  Hb.,  les  esp^ces  ^  et  $  ont  des  palpes  et  des  oceUes." 
Surely  the  female  Solenobia  which  has  all  the  characters  of  the  Fumeid 
female  given  by  Heylaerts  is  nearer  the  latter  (by  his  own  definition) 
than  is  this  to  the  female  of  the  higher  Psychids.  We  are  quite 
willing  to  accept  the  positive  evidence  offered  by  the  want  of  '*  the 
tongue,  ocelli,  palpi,  the  apterous  females,"  &c,,  as  showing  a  relation- 
ship between  the  various  families  of  which  the  Macro- Psychids  are 
composed,  but  we  object  to  a  character  such  as  **  the  difference  of  male 
antennae"  being  considered  sufficient  to  separate  two  other  groups 
which  are  evidently  somewhat  closely  related. 

We  find,  as  might  be  expected  from  our  remarks  above,  that 
Heylaerts'  genera  are  based  on  the  same  comprehensive  scale.  Among 
other  details  he  subdivides  Kjncknopteryx  (after  the  withdrawal  of 
Bijiutvi)  into  groups  a  and  h^  and  fails  to  see  that  if  the  gepus  be  the 
first  step  in  grouping  above  a  species,  each  of  these  groups  must  be  a 
distinct  genus.     Thus  he  gives  us : 

a.  Les  tibias  ant^rieurs  sans  ^pine  tibiale — me^itoneUa^pxdla^  hofmanm^  ardua, 
flavociliellat  tarnierellaf  nndulelUif  reticella, 

b,  Les  tibias  ant^rieurs  aveo  une  ^pine  tibiale  ne  d^passant  pas  la  moiti^  de  la 
longueur  du  tibia  anterieur — sapho,  nocturnelUit  nudella,  ve«taZM,  staudingeri, 
miUiereU  flavesceiu. 

Heylaerts'  system  appears  to  us  to  fail  in  a  proper  appreciation  of 
detail.  Had  he  studied  the  characters  offered  by  the  species,  and  then 
grouped  such  of  the  species  together  as  were  evidently  most  closely 
allied,  to  form  his  genera,  grouped  these  again  to  form  his  tribes,  and 
so  on  to  subfamilies  and  families,  instead  of  (as  is  evidently  the  case) 
fixing  his  higher  divisions  first  and  then  discovering  the  species  that 
fitted  into  them,  we  might  suppose  that  a  more  logical  result  would 
have  been  reached.  One  recognises  also  that  this  author,  basing  his 
classification  almost  entirely  on  the  characters  presented  by  the  male 
imagines,  has  often  failed  to  recognise  the  true  relationships  of  some 
of  the  smaller  groups,  owing  to  his  not  having  been  able  to  check  the 
results  arrived  at,  by  using  the  characters  offered  by  the  early  stages.  It 
must  be  conceded  that  his  main  divisions  of  the  higher  Psychinae  are,  on 
the  whole,  sound,  and  we  ourselves  have  come  to  the  conclusion  that 
the  Oiketicidae  and  Psychidde  are  divisible  into  subfamilies  agreeing  in  the 
main  with  Heylaerts'  genera,  so  that  our  family  Psychidae  suMivides 
naturally  into  the  (J  Anvnuliiiae)^  AcaivtJwpsychinae,  Oreopsychinae, 
Empedopsychiruie  {Psychinae),  and  Apteromnae.  It  is  in  the  subdivi- 
sion of  his  Canephoiidae  that  we  find  ourselves  in  the  strongest  dis* 
agreement,  since  the  structural  peculiarities  of  Fumea,  DiabasiSf 
Proutiaf  Bijugis,  and  Epichnopteryx  suggest,  for  these  at  least,  a 
diphyletic  origin,  in  which  Epichnopteryx  and  Bijiiyis  present  Luffiid 
affinities,  whilst  Fmnea  and  Diabans  have  more  definite  Psychid 
characters.  Proutia  appears  to  be  somewhat  intermediate  between 
Luffiids  and  Fumeids,  with  such  strong  Luffio-Epichnopterygid  affini- 
ties as  to  suggest  a  not  very  distant  alliance  with  the  latter  group. 

Had  we  been  able  to  get  the  material  requisite  for  a  thorough 
study  of  the  genus  BijugU  we  might  be  less  inclined  to  cavil  with  those 
who  insUt  on  a  dose  alUance  between  EpichnopUryx  and  Fwma.    The 
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differences  between  the  latter  are,  however,  so  strong  that  one  cannot 
suppose  that  any  really  close  alliance  possibly  exists  between  them, 
and  more  recent  study  would  lead  us  [if  not  to  separate  them  even 
more  widely  than  our  phylogenetic  tree  {atUe,  p.  126)  suggests]  to 
carry  the  Epichnopterygids  over  to  the  Luffiid  side  of  the  tree,  whilst 
Proutia  should  be  much  farther  removed  from  Fumea  than  we  have 
there  suggested.  The  Epichnopterygid  $  is  completely  Macro- 
Psychid  in  structure  and  habit,  and  the  $  has  undergone  such 
remarkable  scale-specialisation  that  we  have  long  hesitated  to  unite 
them  at  all  closely  with  the  Fumeids,  which  have  an  araneiform  $ 
and  well-scaled  3^ ,  and  Chapman's  recent  studies  tend  to  show  that 
even  the  assumed  intermediate  Bijutfisy  with  its  semi-vermiform  2  t 
has  not  been  derived  from  Fumea  but  from  Luffia,  and  that,  therefore, 
so  far  as  Bijwjis  is  an  intermediate  form,  it  is  intermediate  between 
Luffia  (or  Luffiid-like  Psychids)  and  FpichnoptertjXy  and  not  between 
Fumea  and  Epichnopteryx,  Our  reasons  for  these  conclusions  are  given 
more  at  length  later.  We  consider,  therefore,  that  the  Epichnop- 
terygids are  less  related  to  the  Fumeids  than  is  generally  supposed, 
and  they  have  obviously,  from  the  characters  already  enumerated, 
attained  more  distinct  Macro-Psych  id  features  than  have  the  latter, 
Barrett  has  placed  Sterrhopt^rix  hirsutella  among  the  Epichnopterygids, 
without,  however,  giving  any  reason.  Its  structure  altogether  forbids 
the  association,  as  it  is  quite  a  typical  Empedopsychid  in  structure  and 
habits.  The  supposed  similarity  of  the  Fumeid  and  Epichnopterygid 
males  is  entirely  superficial,  the  former  having  large  well-formed  scales, 
whilst  the  latter  has  a  clothing  of  hairs  and  piliform  scales,  and  the  ner- 
vure  dividing  the  discoidal  cell  bifurcates  at  its  outer  extremity,  cutting  off 
a  portion  of  the  discoidal  cell,  and  forming  what  Heylaerts  calls  the 
**  cellula  intrusa,"  a  character  generally,  but  not  entirely,  wanting  in  the 
Fumeids.  According  to  Heylaerts  the  three  species  that  he  places  in  his 
genus  Bijugis — bombycella  (and  var.  rotundella), proximal  pectinella  (and 
var.  perlucidella)  have  hairs  and  slender  scales  like  the  Epichnopterygid 
species,  and  also  have  the  ''  cellula  intrusa  "  as  they,  whilst  the  female 
has  articulated  antennaa  and  legs  like  the  Fumeids,  and  yet  **  does  not 
leave  the  case  for  copulation."  We  may  here  note  that  Proutia,  too, 
has  the  Epichnopterygid  *' cellula  intrusa,"  and,  in  this  respect,  dis- 
agrees with  the  Fumeids.  One  would  like  to  know  the  exact  species 
about  which  Heylaerts  makes  (p.  47)  the  statement  that  <*  quelques 
Psyche  vrais  et  quelques  Oiketicina  femelles  ont  des  pattes  parfaitement 
articulees  aussi,"  for  there  is  in  the  British  Museum  collection  a  large 
?  Oiketicid  case,  from  which  a  female  pupa-skin  protrudes  much  as  do 
those  of  the  Micro- Psychids.  This  case  is  placed  above  the  name  Amatma 
cowtorta-'  and  is  labelled  as  coming  from  Sikkim,  1898.  Heylaerts  further 
states  that "  une  foule  de  Psycfie  (vraies)  femelles  quittent  k  moiti6  leur 
fourreau  avant  la  copulation,  et  n*y  rentrent  entierement  qu*  imm^- 
diatement  avant  I'acte  copulatif,  prdcis^ment  comme  dans  le  genre 
Bijugis.''  This  possibly  refers  to  the  movement  that  certain  Psychids 
make  in  order  to  break  open  the  silken  tube  that  closes  the  free  end  of 
the  case  during  the  pupal  period,  and  that  thus  admits  the  entrance  of 

•  Under  this  name  are  (1)  three  males,  apparently  belonging  to  two  (?  three) 
distinct  species,  (2)  a  large  9  case  from  which  this  $  pupa  protrudes,  and  (8)  a 
smaller  case  which  one  supposes  might  belong  to  the  species  represented  by  the 
smaller  male  in  the  series. 
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the  abdomen  of  the  male  for  the  purpose  of  copulation.  Spiiler  {Lepi- 
dopteren- Fauna  Baden,  2nd  ed.,  p.  80)  very  properly  points  out  that 
Epichnopteryx  is  very  distinct  from  Fumea,  that  piiUa,  sieholdii  and 
nudella  (suriens)  have  vermiform  females  that  do  not  emerge  from  the 
larval  case,  whilst  the  species  remaining  under  Fiuma  are  more  nearly 
related  to  the  Taleporiids.  He  further  notes  that  the  females  of 
BijugU  have  antennse  and  legs  somewhat  arrested  in  development,  but 
do  not  emerge  from  the  case,  the  females  of  this  genus  thus  forming 
a  transition  between  Fumea  and  Epichnopteryx.  As  we  have  already 
stated,  Chapman  considers  them  to  be  rather  intermediate  between  the 
latter  and  Luffia,  We  may  here  note  that  since  the  most  specialised 
Macro-Psychids  are  without  anterior  tibial  spurs,  those  with  these 
structures  must  also  be  considered  as  somewhat  transitional. 

We  suspect  that  we  shall  be  in  agreement  with  most  synonymists 
in  our  objection  to  the  term  Canephoridae,  as  applied  by  Herrich- 
Schaffer,  Hofmann,  and  Heylaerts  to  the  combined  Epichnopterygid 
and  Fumeid  groups,  for  Hiibner,  although  including  all  the  Macro- 
Psychids  in  his  Canephorae-verae  {Verz,,  p.  898),  restricted  the  generic 
title  Canephora  to  gramineUa  {imicolor)  {Tent.,  p.  2),  which,  therefore, 
becomes  the  type  of  this  genus.  The  Canephoridae,  we  consider,  must 
contain  this  genus,  from  which  it  takes  its  name,  and  hence  appears 
td  be  synonymous  with  our  Psychidae ;  besides,  the  section  that  these 
authors  misname  was,  as  we  have  shown  {ante,  p.  265),  treated  as  a 
separate  division  by  Hiibner  {Verz,,  p.  899)  under  the  name  Epieh- 
noptences,  which  would,  therefore,  stand  for  this  particular  group  were 
it,  indeed,  a  natural  one,  but  we  have  already  shown  that  the  true 
Epichnopterygids  are  not  really  very  closely  iJlied  to  the  Fumeids, 
and  hence  the  Epichnopterygids  must  be  considered  as  being  more  or 
less  restricted  to  the  genera  Bijugis,  Psychidea,  and  Epkhnapteryx,  of 
which  bombycella,  sapho,  and  nudella  are  respectively  well-known  typical 
species. 

Speyer  gives  {Stett,  Ent,  Zeit.,  1866,  p.  250)  some  general  views  on 
the  classification  of  the  P»ychidae.  After  stating  that  the  insects 
included  in  Herrich-Schaffer*s  genus  Psyche  (Sys.  Bearb.,  ii.,  p.  21) 
could  not  be  retained  in  one  genus,  he  named  the  group  corresponding 
with  Herrich-Schaflfer's  div.  v.,  Oreopsyche,  which  he  says  has  **  the 
wings  entirely  devoid  of  scales,  only  clothed  with  fine  appressed  hairs, 
the  membrane  either  clear  as  glass  {muM^ella,  angustella,  &c.)  or  more 
or  less  of  a  dark  smoky-grey  colour  varying  to  black  {plumistrella,  &c.). 
This  is  then  subdivided  on  less  important  characters,  into  three 
sections,  including:  (1)  albida,  (2)  tabanella,  angustella  (atra),  fnus- 
cella,  plumifera,  mediterranea,  hirsuteUa,  W.V.,  (8)  plumistrella,  tenella. 
He  restricts  the  name  Oreopsyche  more  particularly  to  the  second 
section.  Standfuss  has  shown  {Beobach.  Schles.  Art,  des  Genus  PsycJie, 
pp.  16-17)  that  intermediate  conditions  of  hairs  and  scales  occur  in 
certain  of  the  Psychids,  whilst  Heylaerts  states  that  the  species  in  Oreo- 
psyche, S^yer,  have  scales  as  well  as  hairs,  e.g.,  O.  tenella,  0.  plumifera, 
&c.  Standfuss  describes  the  hairs  and  scales  found  in  the  Psychids  as: 

Haibs. — Cylindrical,  not  (or  only  slightly)  transparent,  gradually  decrease  from 
tase  to  apex  and  end  in  a  fine  point,  v^ithout  the  stris  exhibited  by  ordinary  lepi- 
dopterouB  scales. 

Haib-scales. — Flattened,  transparent,  increasing  gradually  in  width  from  base 
to  centre  and  then  decrease  to  apex  that  ends  in  a  point,  have  strise  similar  to 
ihoee  of  ordinary  lepidopteroos  scales. 
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Scales. — ^Flattened,  sometimes  quite  transparent,  similar  to  the  preceding 
except  that  the  apex  is  cat  off  and  blunt,  these  lead  by  gradual  transitions  to  scales 
that  are  almost  as  broad  as  long,  and  represent  the  commonest  form  of  lepidopterous 
scales. 

Canephora  unicolor  is  said  by  Standfuss  to  be  fully  scaled,  Pachy- 
thelia  villoaella  and  Acanthopsyche  opacella  scaled  in  part,  Sterrhopterix 
hirsutella,  S,  standfitsd,  Megalophanes  stetinerms,  M,  viadrina  and 
Stenophanes  graalineila  to  have  only  hairs  or  hair-scales.  These  group- 
ing based  on  the  scale-structure  agree  in  the  main  with  Standfuss* 
divisions — Pupicolae  and  Pupi/tigcie.  These  latter  were  based  on  the 
habit  of  the  female,  and  are  defined  as  follows : 

The  females  never  leave  the  larval  otuae^  Pupicolae. 

The  females  have  the  power  of  leaving  the  larval  CA8e= Pupifug(u. 

The  Pupicolae  are  all  placed  by  Standfuss  in  the  genus  Empedo- 
psyche.  The  Pupiftigae  are  subdivided  into  (1)  Oreopsyche  (agreeing 
with  Oreopsyche,  Speyer),  and  (2)  Psyche  (including  the  modem  genera 
Canephora,  Pachyihelia,  Acanthopsycliey  &c.).  He  notes  that  the 
females  of  the  first  of  these  subdivisions  are  more  modified"**"  (or,  as  he 
says,  have  a  lower  organisation)  than  those  of  the  second,  those  of  the 
first  group  having  the  eyes  extremely  rudimentary  and  the  sharply 
bent  head  very  small,  whilst  those  of  the  second  group  have  the  eyes 
and  legs  less  rudimentary  (in  C.  unicolor  and  P.  viUosella  an  articula- 
tion can  sometimes  be  distinctly  recognised). 

Wallengren  divides  the  Scandinavian  species  into  four  groups,  two 
of  which  are  based  on  the  scale  structure  and  two  on  neuration, 
suggesting  that  the  first  two  groupings  are  possibly  of  tribal  or  sub- 
family value,  the  latter  simply  generic.     These  are  : 

il)  Lepidopsyche :  Alas  squamis  tectae — unicolor. 
2)  Psyche:    Alas  diaphanse,  pilosules — viciella,  ttetifien$i$,  graslinella,  viUc* 
ieUa,  opacella. 

(8)  Trichopeyehe :  Costa  subcostalis  tota  libera,  nee  cum  costa  mediana  per 
costam  transversam  connexa— /u«ca. 

(4)  Carehesiopsyche :  Costa  subcostalis  alarum  posticarum  omnino  nulla — 
plumiferaf  muscellat  angueteUaj  plumistrellaf  hirtuteUa,  W.-V. 

We  may  here  note  the  bearing  of  the  peculiar  mode  of  copulation 
in  the  higher  Psychids  on  a  structural  peculiarity  of  the  male  moths, 
viz.,  the  loss  of  spurs  on  the  posterior  tibiae.  These  spurs  are  exceed- 
ingly well-developed  in  the  Luffiid,  Fumeid,  and  Micro-Psychid 
divisions  of  the  superfamily,  as,  also,  in  the  Epichnopterygids,  and  are 
present  in  part  in  some  Macro-Psychids  (Oiketicids  and  Acantho- 
psychids).  It  would  appear  that  in  the  Empedopsychids  and  Oreo- 
psychids  not  only  are  these  spurs  absent,  but  also  those  of  the  anterior 
tibiae  (retained  by  most  other  Psychids),  and  it  is  supposed  that  their 
loss  has  resulted  from  the  resistance  they  might  offer  to  their  insertion 
in  the  $  puparium  with  the  abdomen,  when  pairing  is  taking  place. 
The  Acanthopsychid  males  have  only  the  end  pair  of  the  spurs  of  the 
posterior  tibiae,  and  these  extremely  short,  but  the  male  Epichnop- 
terygids, although  the  $  s  remain  within  the  puparium,  have  the  two 
pairs  well-developed. 

*  This  really  is  the  result  arrived  at  on  other  grounds — scaling,  tibial  spurs, 
^c—the  Oreopsychids  and  Empedopsychids  being  more  modified  than  the 
Psychids  (as  here  used  by  Standfuss).  Like  Hofmann,  Standfuss  considers  that 
these  very  modified  females  have  a  **  lower  *'  organisation  than  have  those  of  the 
Fumeids,  Ac,  with  well-developed  legs,  antennas,  dc. 
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We  have  already  referred  {ante,  p.  lOB)  to  the  observations  of 
Standfuss  on  the  pupation  of  Stenophanes  graslinellay  and  the  double 
moult  undergone  by  it  previous  to  its  taking  on  the  pupal  form. 
Standfuss  notes  a  case,  spun-up  for  pupation,  and  obtained  on  April 
12th,  that  contained  a  larva  with  the  head  towards  the  spun-up  end  of 
the  case  ;  on  April  21st  a  larval  skin  was  seen  hanging  from  the  free 
end  of  the  case,  the  larva  had  reversed  its  position  and  now  had  its 
head  towards  the  free  end.  On  May  6th  the  case  contained  a  still  soft 
pupa,  which  on  June  7th  produced  a  crippled  male.  He  notes  that  the 
male  larvae  of  xiadrina,  stetinenm,  hirsutella,  and  standfussi,  also  remain 
for  some  time  after  the  case  is  spun-up  with  the  head  towards  this  end, 
that  they  moult  in  this  position,  then  turn  round,  remain  quiescent  for 
some  time,  and  then  moult  again  and  become  pupae.  The  females  of 
the  same  species,  he  asserts,  turn  round  as  soon  as  the  case  is  spun- 
down  for  pupation,  and  change  to  pupae  by  a  single  moult.  The  larvae  of 
both  sexes  of  unicolor^  villosella,  and  opcuiella,  act  as  do  the  female  larvae 
of  the  preceding.  Of  this  Heylaerts  writes  :  '*  J'ai  trouv^  la  m^me 
chose  non  seulement  pour  les  esp^ces  dont  les  fourreaux  m&les  ont  un 
tuyau  de  soie  tr6s  long,  mais  aussi  pour  plusieurs  autres.  J'ai  faitdes 
recherches  multiples  sur  P^  graslinella,  P.  t^losella,  P.  hirstitella,  and 
P.  ecksteini.  J*ai  trouv6  des  chenilles,  quittant  leur  avant-demiSre 
peau  dans  la  position  pr^it^,  qui  m*ont  donn^  le  papillon  plus  tard. 
Le  doute  n'est  done  plus  permis.  Seulement,  la  femelle  aussi  change 
de  peau  avant  de  se  retoumer." 

The  digest  that  we  have  already  given  of  the  more  important  work 
that  has  been  published  on  the  Paleearctic  Macro-Psychids  leaves  some 
points  on  which  our  own  conclusions  may  be  stated  briefly.  The  males 
of  the  lower  Macro-Psychids  are  better  scaled,  and  the  presence  of  hair- 
scales  may  be  looked  upon  as  a  specialised  character.  The  suppression 
of  the  posterior  tibial  spurs  is  also  a  sign  of  specialisation,  and  has 
undoubtedly  been  brought  about  side  by  side  with  the  modification  of 
the  female,  and  has  been  due  to  the  necessities  involved  in  copulation 
with  females  that  do  not  leave  the  puparium  for  this  purpose,  and 
Chapman  is  inclined  to  consider  that  the  structure  of  the  tibial  spurs 
forms  the  best  basis  for  the  classification  of  the  Macro-Psychids,  if 
male  imaginal  characters  are  at  all  sufficient  for  the  purpose.  The 
anterior  tibial  spines  or  spurs  in  particular  have  not  been  valued  by 
systematists  as  they  deserve ;  they  have,  indeed,  found  them  rather 
troublesome  on  occasion  as  not  confirming  neurational  and  other 
characters,  but  there  can  be  no  doubt  that  they  are  as  valuable  for  classi- 
fication (as  far  as  they  go)  and  as  good  (or  bad)  for  that  purpose  as 
any  other  character.  They  necessarily  conform  to  ordinary  evolutional 
rules,  so  that  species,  having  any  special  form  of  these  spurs  are 
prima  f<icie  related,  and  if  any  species  has  lost  them,  it  cannot  be  on 
the  ancestral  line  of  one  that  still  possesses  them.  They  possess  the 
apparent  peculiarity  of  being  lost  pei-  saltum.  in  many  instances.  This 
is  a  peculiarity  that  is  common  to  all  articulate  forms  and  organs. 
Tarsal  joints,  antennal  joints,  joints  of  other  articulate  organs,  even 
actual  segments,  present  many  instances  of  being  lost  apparently 
per  saltimi  (discontinuously).  An  antennal  joint  may  be  regained,  not 
probably  actually,  but  apparently,  by  the  formation  of  new  joints, 
always  possible  so  long  as  any  joints  are  left.  The  anterior  tibial 
spur,  however,  has  only  one  joint,  and,  once  gone,  cannot  be  repro- 
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duced,  unless,  perchftnce,  within  a  very  limited  period  by  atavism. 
The  Bolcnobiids  and  Taleporiids  have  short  anterior  tibial  spurs,  as  also 
have  the  Luffiids.  On  the  other  hand  most  of  the  Fumeids  have  long 
ones,  as  also  have  the  Oiketicids  and  Acanthopsychids,  whilst  Proutia 
{hetulina)  is  in  an  intermediate  position,  having  anterior  tibial  spurs  of 
about  f  the  length  of  the  tibia,  and,  so  far  as  the  material  at  hand  goes, 
this  appears  to  be  almost  the  only  genus  of  the  Psychids  in  this  posi- 
tion. The  Epichnopterygids  (?  including  BijwjU),  however,  have  short 
anterior  tibial  spurs,  which  clearly  show  that  these  forms  are  derived 
in  common  with  Proutia  aud  Fumea  from  Luffiid  forms  but  not 
through  these  (or  similar  genera)  as  intermediate  forms.  Fumea  (casta, 
&c.),  with  its  long  anterior  tibial  spurs  is,  as  far  as  this  character  goes, 
on  the  direct  line  to  the  higher  Macro-Psychids,  and  we  have  the  Psyclve- 
oidinae  {Diabasin)  as  intermediates,  in  so  far  as  the  first  step  in  the  loss 
of  the  posterior  tibial  spurs  is  concerned.  In  the  higher  Macro- 
Psychids  the  posterior  spurs  are  evanescent  or  lost ;  the  anterior  spurs 
are  also  often  lost,  but  when  they  are  preserved  they  are  long,  showing 
the  derivation  from  a  form  of  which  Fumea  with  the  transitional  Proutia 
is  the  lowest  preserved. 

When  we  examine  the  antenneo,  we  find  they  divide  the  Macro- 
Psychids  into  two  groups,  just  as  is  determined  by  the  tibial  spurs,  and 
the  division  is  precisely  the  same  in  both  cases".  In  Lufia,  the 
pectinations  of  the  antenuFe  are  devoid  of  scaling,  and  the  long 
sense-hairs  occur  more  or  less  all  round  them,  the  scaling  being  con- 
fined to  the  dorsal  aspects  of  the  bodies  of  the  antennal  joints.  Pre- 
cisely the  same  structure  occurs  in  Proutia,  Bijuffis,  and  Fpichnopteryx. 
In  Fumea  the  scaling  runs  right  down  the  dorsal  aspect  of  the  pectina- 
tions to  their  tips,  and  this  structure  obtains  throughout  the  (Oiketicids 
and)  Psychids,  except  that  certain  Acanthopsychids  appear  to  have  lost 
the  scaling  on  the  pectinations ;  the  smoothness  of  the  dorsal  aspects 
of  the  pectinations  makes  this  tolerably  certain.  If  the  want  of  scales 
was  due  to  their  being  rubbed  off  or  lost,  their  points  of  attachment  would 
be  very  evident,  and  if  scales  had  never  been  there  the  surface  would 
present  some  sense-hairs,  which  it  certainly  does  not.  Of  those  examined, 
Canephora  unicolor  preserves  a  few  scales  on  the  antennal  pectinations, 
the  other  Acanthopsychids  seem  to  have  lost  them.  The  following 
tabulation  is  an  attempt  to  summarise  the  chief  imaginal  characters  of 
the  two  groups,  viz, — (1)  The  Macro-Psychids  derived  from  a  Luffiid 
base.    (2)  The  Macro-Psychids  derived  from  a  Fumeid  base  : 

A.  Primary  Macro-Psychid  (still  with  some  Micro  characters, 
as  those  of  i  pupa  and  possession  of  secondary  cell  in 
apex  of  discoidal  cell) ;  short  anterior  tibial  spurs  (^) ; 
four   posterior    tibial   spurs;  antennas   with  unsealed 
pectinations :    %  araneiform  . .         . .         . .         . .     Lx^ffiidae, 

I.  Anterior  tibial  spurs  short  (^) ;  antennal  pectina- 
tions unsealed,  posterior  tibiaa  with  4  spurs — 

1.  Semi-araneiform  % BijugU, 

*  Chapman,  to  whom  we  are  indebted  for  the  facts  in  this  part  of  our  work, 
says  that  he  "  was  very  pleased  that  the  antennal  structure  and  anterior  tibial 
spurs  gave  exactly  the  same  indications/'  although  he  adds  that  he  **  was  unpre- 
pared for  their  absolutely  separating  the  Fumeids  and  Epichnopterygids,  and 
throwing  the  former  over  to  the  higher  Psychid  branch."  He  concludes  that  "  when 
two  such  apparently  unconnected  characters  agree  so  closely,  it  is  impossible  to 
avoid  giving  great  weight  to  their  indications." 
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2.  Vermiform  ? 

a.  Anterior  tibial  spurs  preserved  . .         . .     Psyehidea*. 
6.  Anterior  tibial  spars  lost  . .         . .     Epiehnopteryx. 

B.  Transition    form,    anterior  tibial  spurs  f ;   4  posterior 

tibial  spurs ;  antennal  pectinations  unsealed      . .         . .     Proutwiae. 
II.  Anterior  tibial  spurs  long  (}) ;  antennal  pectina- 
tions scaled — 

1.  Araneiform  $  .  (f  4  posterior  tibial  spurs  . .     Pwiiea, 

2.  ?  $  .    (f  2  posterior  tibial  spurs,  ?  anterior 

tibial  spurs Ptycheddidae. 

3.  Vermiform    ^ .    s    posterior  spurs  eyanes- 
cent  t  or  lost. 

a.  Long- winged        . .         . .         . .         . .     Oiketieidae. 

b.  Square- winged     . .         . .         . .         . .     Psyehidae, 

It  is  interesting  to  note  that  section  I  refused  to  lose  the  posterior 
spurs  and  so  is  a  restricted  group,  whilst  II,  by  losing  them,  became  a 
dominant  and  extensive  group.  Further  one  may  note  that  the  more 
primary  forms,  Lujiidae,  Proutiinae  (and  (Hketicidae  /)  are  long- winged. 
Section  I  is  round-winged  and  section  II  (apart  from  the  (Hketicidae) 
square-winged.  Granted  that  the  Oiketicids  had  a  Fumeid  origin 
(not  necessarily  from  Fuwea),  there  can  be  no  question  that  these  are 
more  generalised  than  the  Psychids  (excluding  those  derived  more 
directly  from  the  Luffiids),  the  male  characters  of  the  anterior  tibial 
spurs,  the  presence  of  well-developed  scales,  as  well  as  the  neuration, 
confirm  this  view.  So  little  is  known  of  the  structural  characters  of 
this  large  exotic  group  that  it  may  contain  within  itself  a  long  range 
of  more  generalised  and  specialised  forms.  Of  the  true  Psychids, 
those  included  in  the  Acanthopsyche  of  Heylaerts  (Psyche  of  Standfuss) 
appear  from  the  scale-structure,  tibial  spurs,  &c.,  to  be  the  most 
generalised,  e.//.,  Canephora  xmicolor,  Pachytheliavillosella^  Acanthopayche 
opacella.  Of  the  remainder,  one  section  has  the  remarkable  character 
of  moulting  twice  in  assuming  the  pupal  state ;  this  would  be  sufficient 
to  define  it,  being  a  most  unusual  and  peculiar  habit,  but  it  may  also 
be  separated  by  its  neuration  as  well  as  by  being  what  Standfuss 
defines  as  Pupicolae,  the  remainder  (with  the  Acanthopsychids)  form- 
ing his  Pupifwjae.  We  may  accept  these  names  of  Standfuss  and 
divide  the  Psychids  proper  thus : 

A.  Preserve  the  anterior  tibial  spurs         Acamthopstchimas. 

B.  Lose  the  anterior  tibial  spurs — 

1.  With  two  moults  to  pupal  stage ;  imagines  with)  Empedopstchimab 

somewhat  generalised  neuration         . .         . . )  (Pupicolae). 

a.  Slenderly  built  species Sterrhopterix, 

h,  Bobustly  built  species       Stenophaiieit. 

2.  With  one  moult  to  pupal  stage ;  imagines  with )  Obeopstchimas 

somewhat  specialised  neuration          . .         . .  j  (Pupifuoab). 
a.  Slenderly  built  species Sdoptera, 

6.  Robustly  buUt  species j  ^y^^J^' 

There  is  a  relation  between  the  length  of  the  antennsB  and  the 

•  Piyehidea,  BhT.=:  Epiehnopteryx  (Group  6),  Heyl.,  Ann.  Soc.  Ent.  Belg., 
zxv.,  p.  72,  defined  as  follows :  "  Lea  tibias  ant^rieurs  avec  une  ^pine  tibiale  ne 
d^passant  pas  la  moiti^  de  la  longueur  du  tibia  ant^rieur — sapho,  fwcturneUa^ 
niidellat  veitaliif  staudingerit  mUliereit  flavescens,**  Bambur  gives  midella  (peeti- 
neUa  in  error]  as  the  type  of  the  genus,  and  one  may  note  ^e  genus  as  havinjg : 
Antennal  pectmations  with  hairs  on  the  upper  surface  (no  scales) ;  the  anterior 
tibial  spine  short  ^  or  ^,  arising  at  middle  of  tibia. 

t  The  Psyohid  posterior  spurs  are  noted  as  **  evanescent  or  lost  '*  so  as  to 
cover  cases  where  traces  of  them  may  be  detected. 
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robustness  of  the  species,  but  it  is  questionable  whether  the  divisions 
so  defined  have  any  real  natural  value,  although  they  are  obviously 
very  convenient.  Viewed  from  the  neuration  standpoint  only,  the 
Pupicolae  are  the  most  generalised  of  the  higher  Fsychidae  (excluding 
Oiketicids,  &c.) ;  the  Acanthopsychid  neuration  is  also  somewhat 
generalised,  less  so,  however,  than  that  of  the  Pupicolae,  but  the 
Acanthopsychids  still  possess  the  anterior  tibial  spurs  (an  ancestral 
character  probably  derived  with  the  Oiketicids  from  a  Fumeid  base). 
In  both  characters  the  Pupifugae  are  more  specialised,  having  a  very 
modified  form  of  neuration  and  having  also  lost  the  anterior  tibifj 
spurs.  Our  own  impression,  therefore,  based  on  such  characters  as  we 
have  discussed,  is  to  separate  the  (Hketicidae  from  the  Fsychidae ,  and 
to  subdivide  the  latter  into  the  three"^  subfamilies  : 

(1)  AcANTHOPSTCHiNAE  {Pachytheliay  Canephora^  Acanthoptyche,  Ac). 
(2^  Empedopsychinae  (or  Psychinae)  (Sterrkopierix,  Stenophanei,  Ao.), 
(3)  Oreopsychinae  {OreapgycJie^  HyaXina^  Scioptera,  &o.). 

The  higher  Psychids  present  much  variety  in  nervure  1  of  the  fore- 
wings,  which  develops  sundry  new  branches,  clearly  an  effort  to 
strengthen  the  inner  margin  of  the  wing  against  any  violence  to  which 
it  may  be  subjected  against  the  margin  of  the  $  case  in  pairing,  and 
is,  therefore,  adaptive  to  this  purpose,  just  as  is  the  loss  of  the  pos- 
terior tibial  spurs.  It  reaches  its  highest  point  of  elaboration  in  the 
Oiketicids,  where,  also,  it  is  usual  for  the  hindwing  to  be  diminished 
in  size,  as  being  in  the  way  under  the  same  circumstances.  The  long 
forewing  of  the  Oiketicids  is  probably  an  adaptation  to  this  modification 
of  the  lower  one,  at  least  as  much  as  an  inheritance  from  such  forms 
as  Lujfiaj  Proutia  and  Dissoctvna, 

We  have  already  dealt  with  the  main  characters  presented  by  the 
Macro-Psychids  in  our  general  remarks  on  the  superfamily.  The 
eggs  are  so  delicate  and  usually  so  massed  together  that  the  slightest 
touch  ruptures  them,  and  they  are  laid  in  the  empty  pupa-case,  the 
skin  of  which  is  so  delicate  that  if  it  be  removed  from  the 
puparium  when  full  of  eggs  one  might  almost  suspect  one  had  the 
slightly  dried  body  of  the  female.  The  larvad  are  remarkable  for  their 
strong  true  legs,  their  short  prolegs  and  the  peculiar  migration  of  the 
posterior  tubercles  (ii)  towards,  or  the  anterior  (i)  from,  the  medio-dorsal 
line.  The  male  pupaB  are  characterised  by  the  peculiar  intersegmental 
hooks  (or  spines),  and  the  ventro-anal  hooks  that  homologise  with  the 
anal  larval  prolegs,  whilst  the  female  pupa  exhibits,  in  the  mouth-parts 
and  appendages,  strong  indications  of  the  great  modifications  that  have 
taken  place  in  the  female  imago,  in  which  the  whole  animal  is  essen- 
tially specialised  to  become  a  mere  egg-producing  mass,  all  structures 
not  directly  connected  with  reproduction  being  reduced  to  the  most 
rudimentary  condition.  The  larval  case  serves  as  a  puparium,  and  the 
female  of  the  Macro-Psychids  (excluding  the  Proutiids  and  Fumeids) 
never  leaves  it  until  egg-laying  is  finished,  and  then  only  to  die.  The 
male  pupa,  on  the  contrary,  protrudes  the  greater  part  of  its  body  in 
the  manner  common  to  the  male  (and  female)  Micro-Psychids  before 

*  We  have  not  considered  the  Apteroninae  and  Animulinae,  the  first  of  which 
would  also  probably  fall  into  this  group.  The  second  is  more  doubtful.  Chapman 
notes  Animula  ephemeraeformis  as  being  an  Oiketicid,  but  Eirby  places  this  species 
in  the  genus  Thyridopteryx,  and  restricts  Animida  to  h&bneriy  Westd.,  nigrescem, 
Dbldy.,  herrichiiy  Westd.,  dichroa,  H.-Sch.,  and  the  allied  species. 
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the  emergence  of  the  imago,  and,  when  the  latter  has  escaped,  leaves 
the  pupa-skin  projecting  from  the  free  end  of  the  case. 

Standfass  has  repeatedly  noticed  that  if,  in  confinement,  the  end  of 
a  larval  case  be  spun-up  by  its  fellow  captives,  the  larva  very  soon 
turns  itself  round  in  the  case  and  re-opens  the  case  with  its  jaws  ;  also, 
that  if  larvee  be  removed  from  their  cases  they  soon  regain  an  entrance, 
turning  themselves  round  after  crawling  in  head  first.  He  also  notes 
that  of  the  eight  Silesian  species,  only  two  {S,  hirmUila  and  A,  opa- 
cella)  complete  their  metamorphoses  in  one  year,  the  others  require  two, 
passing  some  22  months  of  this  time  in  the  larval  state,  a  fact  the 
more  remarkable  because  the  larvre  are  practically  polyphagous.  Very 
few  species  live  on  trees,  the  larvae  of  most  being  confined  to  low  plants, 
and  they  appear  to  prefer  uncultivated  ground,  and  more  especially 
localities  protected  from  cold  winds  and  yet  exposed  to  the  full  blaze  of 
the  midday  sun.  Most  of  the  Fumeids,  however,  appear  only  to  take 
one  year,  and  probably  also  the  Epichnopterygids,both  of  which  Btand- 
fuss  excludes  from  his  consideration  of  the  Macro-Psychids.  He 
further  notes  that  '*  the  female  larvse,  which,  until  the  time  they  are 
full-fed,  live  in  similar  situations  with  those  of  the  males,  separate  from 
the  latter  and  pupate  on  tree-trunks  from  2ft. -5ft.  from  the  ground 
{\tnieolorf  Hllonella,  opacdlay  standfum),  or  on  the  ends  of  twigs  of 
bushes  and  trees  {hirsuUdla,  (/ranlint'lla),  on  tall  herbaceous  plants 
(stetinejutis,  riadnna)^  occupying  a  position  where  they  may  bo  readily 
discovered.  On  the  other  hand  the  male  larvas  generally  spin  up  low 
down  on  stems  {stctinenstHy  riaihinaj  stamlfitssiy  (fraslmi)^  on  fallen 
■leaves  and  twigs  {rillosdlaj  sU'thiensiii),  on  exposed  roots  (opacella),  at 
the  foot  of  tree-trunks  (unicolorj  villoseUa,  opacello,  stetimnrnx),  but 
always  so  as  to  be  exposed  to  the  sunshine  during  the  day.  The  male 
larvae  of  C  unicolor  often  spin  higher  up,  and  it  is  the  general  rule  for 
those  of  S.  hirsHtella  to  do  so." 

The  rapidity  with  which  the  wings  of  the  male  expand  after  emer- 

'  gence  is  very  remarkable.     Standf  uss  notes  the  expansion  as  occupying 

*  only  from  50-65  seconds  in  hirsutella,  stetinensis,  and  unicolor^  and  allows 

another  three  minutes  for  the  wings  to  be  folded  back  roofwise  ready 

for  use,  although  flight  rarely  takes  place  under  from  10-20  minutes. 

Family :  fumeidae. 

We  have  placed  in  the  family  Fumeidae  two  subfamilies  Proutiinae 

>  and  Fumein^e,  but  are  by  no  means  satisfied  that  these  are  so  closely 

related  to  each  other  as  placing  them  thus  implies.     The  species  in 

.these  two  subfamiUes,  together  with  ^acotj  a  sejnum,  have  hitherto  been 

included  in  one  genus. 

The  differences  that  distinguish  the  male  imagines  of  the  Proutiids 

;  from  the  Fumeids  are  in  precisely  the  same  characters  that  most 

clearly  differentiate  the  Epichnopterygids  from  the  higher  Psychids. 

,  These  are  more  particularly  :  (1)  The  presence  of  the  ''  cellula  intrusa  " 

.  formed  by  the  bifurcation  of  the  median  nervure  within  the  discoidal 

cell.'^   (2)  The  absence  of  scales  on  the  antennal  pectinations.   (8)  The 

shorter  anterior  tibial  spurs.    These  characters  link  the  Proutiids  with 

the  Epichnopterygids,  and  one  might  assume  from  this  that  the  Proutiids 

*  We  learn  from  Chapman  that  this  character  does  not  distinguish  the 
Proutiinue  from  the  FumeinaCf  since  BruaHdia  (reticulatella)  has  this  c^  whilst 
Fumea  (eaita)  is  without  it. 
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were  a  branch  from  the  stem  that  connects  the  Luffiids  and  Epichnop- 
terygids  (for  the  short  anterior  tibial  spurs  suggest  strongly  that  the 
Epichnopterygids  are  directly  derived  from  the  LufSid  stem),  but  it  is 
just  in  this  character  that  Proutia  fails,  for  its  anterior  tibial  spurs  are 
intermediate  in  their  development  between  the  short-spurred  Luffiids 
and  the  longer-spurred  Fumeids,  and  one  is  forced  to  the  conclusion  that 
it  must  have  branched  almost  directly  firom  the  same  point  as  that  at 
which  the  Epichnopterygids  left  the  Fumeids,  specialising  its  neuration 
in  the  direction  of  the  former  and  its  anterior  tibial  spurs  in  the 
direction  of  the  latter.  It  seems,  however,  extremely  unlikely  that  we 
are  here  precisely  at  the  dividing  of  the  ways,  and  much  more  likely 
that  the  division  took  place  still  further  back.  This  view  is  to  some 
extent  confirmed  when  we  find  Lnffia  on  the  Epichnopterygid  side 
still  with  "  Micro  '*  characters,  and  Dixsnctena  on  the  Fumeid  (or 
Fsychid)  side,  still  clearly  a  Talcporiid  in  many  of  its  characters ;  nor 
must  it  be  overlooked  that  at  least  one  Fumcicl  genus,  Umandia,  com- 
prises species  with  short  anterior  tibial  spurs. 

It  is,  of  course,  quite  conceivable  that  this  bifurcation  in  similar 
organisms,  under  similar  changes  of  environment,  took  place  over  and 
over  again,  and  that  the  diflferences  between  Proutia  and  Fitmea  are 
simply  one  instance  of  such  an  evolutionary  movement  unconnected 
with  any  other.  It  is  difficult,  however,  on  this  h^'pothesis,  even  in 
view  of  the  few  transitional  forms  that  we  so  far  have  explored,  to 
conceive  this  to  be  possible,  without  postulating  that,  on  occasion, 
species  of  the  one  branch  gave  rise  to  some  of  those  on  the  other,  a 
much  more  unpromising  view  of  the  matter  for  acceptance.  We  are 
still  in  doubt  whether  it  would  not  have  been  wiser  to  have  accepted 
the  Epichnopterygids  as  the  terminal  of  the  Luffiid  stem,  with  Proutia 
and  Fumea  representing  two  equally  independent  branches  of  the  same 
stem,  the  Proutiids  low  down  and  more  generalised,  the  Fumeids 
higher  and  more  specialised,  and  leading  more  directly  to  the  higher 
Psychids  (as  represented  by  Acanthoimjche,  Oreopsycfie^  &c.). 

The  Proutiids,  in  the  structure  and  covering  of  their  cases,  have  a 
position  somewhat  intermediate  between  the  Luffiids  and  the  Fumeids. 
The  males  of  all  this  family  appear  to  iiy  by  day,  but  the  female 
crawls  from  her  case  and  sits  on  the  outside,  her  ovipositor,  however, 
within  the  case,  until  fertilisation,  after  which  she  lays  her  eggs  within 
the  empty  pupal  skin,  which  is  left  within  the  puparium.  We  may  see 
here  a  very  definite  step  towards  the  specialisation  that  has  taken 
place  in  the  female  of  the  higher  Psychidp.  The  Taleporiid  ?  sits 
not  only  quite  outside  her  case,  but  it  is  not  till  after  fertilisation  that 
she  searches  for  the  opening  of  her  case  for  oviposition.  The  Fumeid 
$  makes  sure  of  having  this  opening  when  wanted  by  keeping  her 
ovipositor  within  the  mouth  of  the  pupal  case,  raising  it  only  for  the 
few  moments  required  for  fertilisation.  Failure  so  to  raise  it  is  clearly 
a  first  step  to  the  2  remaining  entirely  within  the  case.  The  habits 
of  the  Fumeid  female,  therefore,  whilst  linking  it  with  the  Taleporiids, 
at  the  same  time  show  a  disbinct  progression  towards  those  of  the 
higher  Psychids  whose  females  remain  within  the  puparium.  The 
male  pupa  is,  of  course,  partly  protruded  before  the  emergence  of  the 
imago,  but  the  female  pupa  remains  in  the  case  and  the  eggs  are  laid 
in  the  empty  pupa-skin.  The  male  pupa,  which  has  not  the  darso- 
anal  spikes  (characteristio  of  the  Taleporiids),  is  provided  with  the  two 
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ventro-anal  hooks  (modifications  of  the  anal  prolegs  of  the  larva  ?)  that 
characterise  the  Macro-Psychids.  The  Fumeids  therefore  comhine,  to 
some  extent,  the  characters  of  the  Micro-  and  Macro-Psychids,  but  in 
a  rather  different  manner  from  the  Luffiids  which  have  Taleporiid 
pap89.  The  larval  characters,  too,  are  largely  Macro-Psychid,  the 
dorsal  tubercle  ii  being  nearer  the  median  line  than  i,  otherwise  the 
general  structure  is  that  common  to  almost  all  the  Psychid  families. 
The  larvad  differ  from  those  of  the  Luffiids  (L.  lapiddla)  in  their 
coloration,  in  walking  when  out  of  their  cases  as  ordinary  larvsB  or 
nearly  so,  and  especially  in  having  two  transverse  (subsegmental) 
ridges  across  the  dorsa  of  the  abdominal  segments,  of  which  the 
anterior  is  the  sharper,  the  posterior  the  more  rounded,  still  more  in 
having  the  trapezoidal  tubercles  reversed  only  to  the  extent  that  that 
word  implies  ( '  .  .  '  )i  ^^^  ^ot  so  that  they  are,  as  in  Luffiu^  nearly 
in  a  straight  line  (•  .  .  -).  In  all,  the  8rd  thoracic  plate  is 
weU-developed  laterally,  and  is  not  distinctly  divided  into  two  parts  at 
its  anterior  border.  In  these  respects  the  Fumeids  and  Proutiids 
agree,  whilst  that  of  Lvffia  belongs  to  a  different  section  of  the  Psychids 
(Chapman).  The  eggs  are  not  quite  so  delicate  as  in  the  higher 
Psychids  and  Luffiids.  It  is  essentially  in  the  habit  of  the  female  that 
the  Fumeids  differ  from  the  Epichnopterygids  with  which  they  have 
been  erroneously  associated  (even  being  placed  in  the  same  genus)  by 
some  of  our  best  lepidopterists,  and  it  is  just  this  habit,  coupled  with 
a  rather  more  definite  specialisation  of  the  pupal  and  larval  characters, 
that  leaves  us  in  no  manner  of  doubt  that  the  Epichnopterygids  form 
a  Macro-Psychid  family.  Still,  there  are  marked  structural  differences 
in  all  the  stages  between  the  Fumeids  and  Epichnopterygids,  the  latter 
agreeing  more  particularly  with  the  Froutiinae  than  with  the  Fmneinae, 
in  neuration,  antennal  structure,  and  the  structure  of  the  anterior 
tibial  spurs.  We  may  here  note  that  in  the  Fumeid  female  the 
corneous  plates  of  the  abdomen  are  one  dorsal  and  one  ventral,  whilst 
those  of  the  Luffiid  female  are  divided  in  the  middle  line  forming  two 
dorsal  and  two  ventral. 

Subfam. :  PBOurm^^AE. 

Tribe :  pbouthdi. 

We  have  already  discussed  the  want  of  homogeneity  between  the  Pi-oU' 
tiimu  and  the  Fumeinae^  the  two  subfamilies  which  we  have  placed  in  the 
Fuineidas,  The  superficial  similarity  of  the  male  imagines  and  their 
almost  uniform  brown  coloration  have  led  not  only  to  their  being 
placed  in  the  same  genus,  but  even  to  their  confusion  as  species.  The 
male  Proutiids  have  more  pointed  forewings,  the  antennte  have  scale- 
less  pectinations,  and  the  nervure  that  passes  through  the  discoidal 
cell  bifurcates  to  form  the  ^*  cellula  intrusa  *'  before  leaving  the  cell. 
The  anterior  tibial  spurs  are  variable  (from  one-half  to  three-fourths 
the  length  of  the  tibia),  and  suggest  a  distinct  Luffiid  connection,  and 
an  intermediate  position  between  the  Luffiids  and  Fumeids.  The 
cases  are  covered  with  small  pieces  of  dead  leaves,  bark,  and  sometimes 
lichen,  and  are,  therefore,  much  nearer,  in  this  respect,  to  those  of  the 
Micro-Psychids  than  are  the  Fumeids.  The  general  structure  of  the 
larva,  pupa,  and  the  female,  as  well  as  the  habits  of  the  latter,  appear 
to  be  almost  identical  in  the  Prontiinae  and  the  Fumeinae^  but  in 
Proutia  the  larval  head  (and  thoracic  plates  ?)  are  black  as  in  the 
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Luffiids  and  Micro-Psjchids,  whilst  in   Fnmea  these   structures  are 
marked  with  whiter  lines,  as  in  so  many  of  the  higher  Psychids. 

Genus:  Proutia,  Tutt. 

Symontmt.— Oenus :  ProxUia,  Tutt,  "Ent.  Rec.,"  xi.,  pp.  211,  238  (1899); 
Chapman,  '*Proc.  Ent.  8oc.  London,"  1899,  p.  xxiv  (Dec.  1899).  Piyche, 
Zell.,  *•  Isis,"  1839,  p.  283  ;  Spey.,  "  lais,"  1846,  p.  34;  Brd.,  "M^m.  Soo.  Doubs,"  ii., 
livr.  1-2,  p.  66  (1845) ;  "  Mon.  Psych.,"  p.  100  (1853) ;  Tompkins,  "  Zool.,"  1869, 
p.  6464;  Mitfd.,  '»Zool.,"  1861,  p.  7462;  "Ent.  Mo.  Mag,."  vi.,p.  94  (1869);  p,  186 
(1870).  Talaeporia,  Hdrch.,  *'  Lep.  Eur.  Cat.,"  ed.  3,  p.  78  (1851) ;  Koch,  »•  Schm. 
S.-W.  Dautsch.,"  p.  372  (1^56).  Funtea,  Speyer,  "  Geog.  Verb.  Schmett.,"  i.,  pp. 
311,  460  (1858);  ii.,  p.  280  (1862) ;  "  Verb.  N.  H.  Ver.  Preuss.  Rhein.,"  xxiv.,  p.  183 
(1867) ;  Hein.,  "  Schmett.  Deutsch.,"  i.,  p.  187  (1859) ;  Wilde,  '*  Zeits.  Nat.  Halle," 
xvi.,  p.  306  (1860) ;  "Pflanz.Baup.  Deutsch.,"  ii.,  p.  73  (1861) ;  Staud.  and  Wocke, 
*'  Cat.,"  2nd  ed.,  p.  65  (1871) ;  Wocke,  "  Zeit.  Ent.  BresL,"  ii.,  p.  26  (1872) ;  Glitz, 
"J.-B.Nat.Ge8.  Han.,"  xxiv.,  p.  36  (1874);  Mill.,  "Cat.  L^p.  Alp.-Mar.,"  pt.  3, 
p.  106  (1875) ;  Foucart,  ••  M^m.  Soc.  Agric.  Nord,"  (2),  xii.,  p.  520  (1875) ;  Sint., 
"  Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335  (1876);  Rehb.,  "Abh,  Nat.  Ver.  Brem.,"  vi., 
p.  468  (1879);  Frey,  "  Lep.  der  Schweiz,"  p.  92  (1880) ;  Peyer.,  "  Cat.  L^p.  Als.,"  ed. 
2,  p.  59  (1880) ;  Heyl.,  "  Ann.  Soc.  Ent.  Belg.."  xxv.,  p.  73  (1881) ;  Ross.,  "  J.-B. 
Nass.  Ver.  Nat.,"  xxxiii.-iv.,  p.  227  (1881) ;  Snell.,  "  De  Vlinders,"  p.  443  (1882) ; 
Jourd.,  "Mto.  Soc.  Aube,"  xlvii.,  p.  46  (1883);  Schmid,  "  C.-B.  Nat.  Ver. 
Begensb.,"  xxxix.,  p.  85  (sep.,  p.  37)  (1885);  Jordan, "  Schmett.  N.-W.  Deutsch.," p.  94 
(1886) ;  Calberla.  "  Iris,"  i.,  p.  154  (1887) ;  Riihl,  "  Soc.  Ent.,"  iii.,  p.  11  (1888) ;  v., 
p.  154  (1891) ;  Teich,  "  Arb.  Nat.  Ver.  Riga,"  N.  P.  vi.,  p.  20  (1889) ;  Zimm., 
"Verb.  Nat.  Ver.  Hamb.,"  vii.,  p.  20  (1891);  Stein.,  " Iris,"  v.,  p.  413(1892); 
Paux,  "  Rev.  Biol.  Nord,"  v.,  p.  322  (1893) ;  Hed.,  "  Ent.  Medd.,"  iv.,  p.  262  (1894) ; 
Barr.,  "Ent.  Mo.  Mag.,"  xxx.,  p.  267  (1894) ;  [nee.  xxxi.,  p.  275  (1894)]  ;  "Bnt. 
Lep.,"  ii.,  p.  361  (1895) ;  Car.,  "  Iris,"  viii.,  p.  88  (1895) ;  Meyr.,  "  Handbook,"  p.  774 
(1895) ;  Schiitze,  "Iris,"  ix.,  p.  335  (1896)  ;  Lutz.,  "  K.  B.  Ver.  Riga,"  xxxix.,  no. 
52  (1896) ;  Horm.,  "  Ver.  z.-b.  Ges.  Wien,"  xlvii.,  p.  323  (1897)  ;  Reutti,  "  Lep. 
Bad.,"  2nd  ed.,  p.  306  (1898) ;  Tutt,  "  Ent.  Record,"  xi.,  p.  211  (1899).  Epichmp- 
teryx,  H.  Sch.,  "  Sys.,  Bearb.,"  v.,  p.  62  (1853) ;  "  Neu.  Schmett.,*'  p.  8  (1866) ; 
Hofm.,  *Berl.  Ent.  Zeits.,"  iv.,  p.  31  (I860)  ;  Staud.  and  Wocke,  "Cat.,"  Ist  ed., 
p.  29  (1861) ;  Nolck.,  "Lep.  Fn.  Estl.,"  p.  121  (1867) ;  Knaggs,  "  Ent.  Ann.,"  1870, 
p.  136  (1869). 

This  genus  was  first  separated  from  Fnmea  in  the  Entom,  Record, 
vol.  xi.,  p.  211,  where  it  is  noted  as  follows  : 

Proutia  t  the  larveB  of  which  cover  their  cases  with  pieces  of  leaf  and  bark  placed 
irregularly,  and  represented  in  Britain  by  betulina  and  salicolella. 

We  would  here  cite  hetidina  as  the  type  of  the  genus,  the  chief 
characters  of  which  may  be  summarised  as  follows : 

Ovum. — Oval  in  outline  (length  :  bre:vdth :  :  6 : 3) ;  surface  smooth ;  colour  pale 
yellow. 

Case. — Straight,  carried  horizontally,  fixed  vertically  for  pupation ;  silken 
tube  covered  with  small  scraps  of  vegetable  dihrii  (rarely  grass),  not  regularly 
arranged  as  in  Fnmea. 

Larva. — Slender  (compared  with  Fnmea) ;  head  black,  retractile ;  pro-  and 
mesothoracic  dorsal  plates,  lateral  mesothoracic  plates,  small  metathoracic  dorsal 
and  lateral  plates,  all  with  pale  longitudinal  markings  (except  dorsal  line)  ill- 
developed  ;  tubercle  i  anterior  to  but  outside  ii,  latter  with  the  shorter  hair ;  the 
corneous  plates  of  dorsal  tubercles  distinct,  forming  summit  of  lateral  ridge ;  iii 
with  porrected  seta ;  anal  segment  with  dark  corneous  plate  ;  3rd  pair  of  true  legs 
less  strong  (than  in  Fumea) ;  prolegs  short  with  the  oval  of  crochets  broken  on 
inner  margin. 

Pupa. —  <f .  (Compared  with  Fumea)  darker  and  of  more  robust  appearance  ; 
labrum  as  long  as  broad,  lower  margin  in  line  with  that  of  cheek  ;  maxillse  pointed ; 
mandibles  well  marked ;  spiracles  more  projecting  but  surrounding  vallum  less 

f>ronounced,  ventro-anal  hooks  more  terminal  and  wider  apart,  darker  and  slightly 
onger ;  labial  palpi  narrower  basally ;  wing  apex  to  near  end  of  3rd  tarsi  (one 
width  of  tarsi).  $  .  Labium  very  short,  mandibles  large ;  second  hair  of  labrum 
raiher  dwindled ;  cheeks,  labium  and  maxills  rounded ;  maxilla  not  marked  off 
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from  Ubium,  which  has  a  pale  (transparent)  spot  in  centre  (?  point  of  attachment 
to  imago). 

Imago. —  i  .  Wings  almost  unicolorous,  well  scaled,  oval  in  outline ;  antennte 
21  {hetulina)  to  26  (eppingella)  joints,  last  joint  simple,  pectinations  long,  faintly 
clubbed,  unsealed ;  anterior  tibial  spurs  from  one-fourth  from  base  of  tibia  to  end 
of  tibia.  ?  .  Antennss  15  joints  (hetulina) ;  4  joints  to  tarsi  (mark  of  anchylosis 
of  4-5) ;  surface  of  skin  with  a  few  hairs  only ;  white  transparent  marks  (?  tubercle 
i)  on  certain  plates  of  the  abdominal  segments.  Carries  pupal  head-parts  on 
emergence  (?  always). 

NsuBATiON. —  i .  Anterior  wingt :  7  to  apex ;  subcostal  accessory  cell  wanting ; 
median  present  and  bifurcating  in  discoidal  cell  to  form  a  median  accessory  cell 
(the  "  cellula  intrusa  ").    Posterior  wings :  Median  between  5  and  6. 

This  genus  is  possibly,  in  spite  of  the  position  we  have  given  it, 
more  closely  allied  to  the  Epichnopterygids  than  to  the  Fumeids,  but 
the  case  covered  with  pieces  of  bark,  leaf,  and  lichen,  the  black  head 
and  thoracic  plates  of  the  larva,  are  sufficient  to  distinguish  it,  and 
whilst  the  antennas  separate  this  genus  somewhat  widely  from  Fiimea, 
the  early  stages  and  the  females  separate  it  widely  from  the  Epichnop- 
terygids. The  male  imago  is  distinctly  Fumeid  in  general  appearance 
and  coloration,  but  has  less  square  forewings,  and  this  superficial 
resemblance  has,  perhaps,  misled  all  previous  authorities  and  tempted 
them  to  place  P.  hetulina  and  B,  sepium  in  the  genus  Fiunea,  Speyer, 
in  1846,  observed  that  the  pupa  of  P.  hetulina  was  to  be  distinguished 
from  that  of  B,  sepium  by  the  two  rather  widely  separated  ventro-anal 
hooks.  The  pupal  headparts  are  carried  on  the  head  of  the  $  imago 
on  emergence  and  in  this  Proutia  also  agrees  with  the  Epichnoptery- 
gids (as  represented  by  Fypichnopteryx  jndla). 

We  are  quite  ignorant  as  to  the  number  of  species  there  may  be  in 
Proutia,     Two  are  found  in  most  of  the  lists,  viz,,  (1)  hetulina^  Zell. 
{=anicanella,  Brd.),  (2)  salicolella,  Brd.    These  three  names  apparently 
represent  the  only  European  species  that  have  yet  been  described  and 
which  appear  to  work  out  as  follows :  (1)  Betulina,  Zell.  [which  also 
equals  hetulina,  Speyer  (teste  the  small  number  of  antennal  joints,  ante, 
p.  268)] .  (2)  Anicanella,  Brd.  (which  Bruand  himself  refers  to  hetulina^ 
Speyer).    (8)  Salicolella,  Brd.   It  is  quite  evident  that  Bruand's  saHco- 
lella  is  almost  entirely  referable  to  Bacotia  sepium,  but  the  male  and 
first  part  of  the  description  of  the  larval  case  evidently  refer  to  P. 
hetulina.     Did  Bruand  then  have  two  species  of  Proutia,  or  did  his 
salicolella  (so  far  as  it  was  a  Proutia)  =  his  anieanella ;  andifurther,  was 
he  right  in  referring  Speyer's  hetulina,  to  his  ayiicanella  /     Considering 
that  he  appears  to  have  mixed  up  a  Proutia  (hetulina)  and  Fumea  (casta) 
to  make  up  his  rohoricolella,  and  referred  the  larva,  case,  kc,  of  B. 
sepium  to  P.  salicolella,  when  he  had  described  and  figured  the  former 
species  nine  years  previously  in  the  Ann,  Soc,  Flnt,  France,  1844,  pp. 
195-197,  as  clathrella,  we  have  little  hesitation  in  assuming  that  his 
anieanella  may  have  been  hetulina,  as  he  himself  said,  and  slightly 
smaller  specimens  than  those  he  described  as  salicolella.    If,  indeed, 
he  had  two  Proutiid  species,  there  is  no  proof  that  they  were  the 
same  as  the  two  now  known  in  Britain,  but  if  they  were  it  follows  that 
the  larger  species  hetulina  would  probably  be  represented  by  his  salico- 
lella, and  the  smaller  by  his  anieanella.    Chapman  has  assumed  the 
latter  to  be  so,  but  we  cannot  very  well  accept  this  view  and  have 
named  our  smaller  British  species  epj/in {fella.     The  facts  relating  to 
Bruand's  species  (Mon,  des  Psychides,  pp.  98-101),  appear  to  be  as 
Allows : 
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(1)  Piyche  rohorieoUlla,* — Of  this  no  doabt  his  male,  case,  and  possibly  larva 
are,  as  far  as  the  descriptions  are  concerned,  F.  casta  (uitideUa),  but  the  female 
appears  certainly  to  be  that  of  P.  hftulitia^  whilst  his  figures  of  the  neuration  of  the 
species  (pi.  iii.,  tigs.  72  and  ?  72)  are  just  as  certainly  P.  betulina,  showing  a  large 
cellula  intrusa,  a  character  apparently  wanting  in  Fumea  (in  setutu  strictiore).  It 
was  a  species  that  he  evidently  did  not  know  well  in  nature,  for  he  notes  that  it  is 
the  most  common  species  of  the  genus  around  Paris,  but  quite  otherwise  around 
Besanpon,  where  one  found  it  much  less  frequently  than  F.  crassiorella  and  F, 
iiUermediella,  It  appears  certain  that  Bruand  had  no  very  clear  idea  of  the  limits 
of  betuliiia^  some  dark  examples  of  which,  one  suspects,  he  placed  with  the  Parisian 
examples  of  F.  casta  to  form  his  roboricolella, 

(2)  Psyche  salicoUlla. — The  male  of  Bruand*s  salicolella  is  almost  certainly 
hetulinaf  so  also  is  the  case  according  to  the  Latin  diagnosis — **  Involucrum,  ut 
apud  anicatiellanit  quisquilius  lignosis  vel  corticeis  indutum" — but  when  he 
described  this  more  fully  in  French,  he  evidently  mixed  up  therewith  cases  of  B, 
sepiunij  for  he  notes  it  as  *'  un  peu  resserr^  k  I'ouverture,  s'^largit  l^g^rement  au 
milieu  et  se  termine  en  pointe  obtuse."  The  larva  described  is  almost  certainly  that 
of  B.  sepiunif  and  the  ?  ,  which  agrees  with  no  known  species  in  having  **  une  seule 
petite  tache  noir&tr^  k  la  partie  ventrale,  endessous  du  quatri^me  anneau," 
appears  otherwise  to  be  that  of  jF'.  casta  (nitulella).  His  figures  are  undoubtedly 
those  of  P.  bctulina  throughout,  the  male,  case,  and  larva  (pi.  ii.,  figs.  74  a-d) 
showing  the  real  Proutiid  characters,  whilst  the  neuration  (pi.  iii.,  fig.  74)  is  also 
distinctly  Proutiid,  and  possibly  that  of  betulina, 

(3)  Psyche  anicanella. — There  is  no  doubt  from  the  description  of  the  case 
that  this  is  a  Proutiid,  one  suspects  it  to  refer  to  P.  betulina^  and  the  female,  both 
by  description  and  figure  (pi.  ii.,  fig.  73)  almost  certainly  belongs  to  this  species. 
Bruand  himself  inclined  to  consider  it  a  variety  of  roboricolella,  which,  as  shown 
above,  was  certainly  in  part  P.  betulina,  and  one  suspects  thai  he  had  the  same 
species  (in  part  at  least)  in  the  examples  he  was  comparing.    Bruand  also  notes 

•  We  at  first  suspected  that  Speyer's  criticism  (Stett,  Knt.  Zeit.,  xlix.,pp.  203-4) 
was  ba.sed  on  a  book  knowledge  only  of  roboricolella  and  a  real  knowledge  of 
betxUiua,  but  his  detailed  description  of  the  antennae,  il'c,  of  the  former  made  this 
doubtful,  and  further  reference  showed  that  Bohatsch  sent  him  a  pair  of  insects 
and  the  case  (the  ?  labelled  "  Douai,  K.  31.  V.  old  wood-lichens  "),  which,  after 
comparison  with  the  description  of  roboricolella  in  Bruand's  Monograph^  he  deter- 
mined to  be  the  latter  species,  although  he  sttites  that  the  ?  is  not  larger  than 
those  of  intermediella  and  anicanelUiy  and  that  Bruand's  pi.  ii.,  fig.  72a 
does  not  show  the  shape  of  wing  accurately,  and  the  hindwing  is  made  much  too 
bright.  He  then  states  that  "  roboricolella  is  somewhat  smaller  than  nitidella 
(intermediella^  Brd.),  but  of  the  same  colour,  a  little  shorter  in  the  forewings,  which 
are  rather  more  rounded  at  the  apex  ;  the  shape  of  the  wing  differs  greatly  from 
that  of  betulina  (  =  anicanella,  Brd.);  the  antennse  are  IG-jointed,  finer  than  those  of 
nitidella  and  betulina,  their  pectinations  filiform,  distinctly  thickened  at  the  tip,  in 
the  middle  of  the  shaft  somewhat  more  than  double  as  long  as  the  joints  on  which 
they  are  seated,  otherwise  all  else  is  as  in  nitidelUi.  The  ?  differs  distinctly  from 
the  otherwise  similar  ?  of  nitidella  in  having  a  white  anal  tuft.  The  case  also  is 
similar  to  that  of  nitidella,  covered  lengthwise  with  narrow  dry  grass  stems  or 
twigs,  quite  unlike  that  of  betulina."  Speycr  then  notes  that  Bruand  doubts 
whether  his  anicanella  (betulina^  Zell.)  may  not  be  a  mere  variety  of  roboricolella, 
but  the  former  asserts  that  he  has  in  different  years  bred  nearly  200  betulina,  and 
convinced  himself  as  to  "  its  distinctness  from  its  nearest  relatives.  Besides  the 
entire  difference  of  the  larval  cases,  and  the  difference  in  form  of  the  forewings  of 
the  male,  the  antennas  present  considerable  differences.  The  anal  tuft  of  the  ? 
robcMricoUlla  is,  indeed,  white,  but  not  snow-white  as  is  that  of  betulina ;  roborico- 
lella is  much  nearer  to  nitidella  than  to  betulimi,"  and  Speyer  adds  that  he  has 
caught  and  bred  nitidella  so  commonly  (and  once  reared  a  whole  brood  from  eggs), 
and  yet  has  never  once  had  a  ?  nitidella  with  a  really  white  anal  tuft,  though 
some  have  been  whitish-yellow,  and  hence  lighter  than  usual,  that  this  distinction, 
coupled  with  the  difference  in  the  shape  of  the  wing,  which  appears  to  be  constant, 
compels  him  to  look  upon  roboricolella  as  distinct.  On  the  other  hand  he  considers 
nitidella  to  agree  well  with  intermediella.  Which  Fumea  is  it  that  Speyer  is  here 
referring  to  roboricolella  f  Is  there,  indeed,  a  Fumea  with  a  $  with  '*  entirely 
white  "  anal  tuft  as  Bruand  describes  ?  Has  the  male  such  neuration  that  it  com- 
prises a  *'  cellula  intrusa  '^  as  Bruand  figures  ? 
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that  a  pair  of  his  species  had  recently  been  sent  him  by  Speyer  as  betulina,  all  of 
which  goes  to  support  the  view  that  anicanella  was  really  betuUna,  as  all  our 
leading  lepidopterists  have  for  many  years  supposed. 

If  the  above  facts  and  conclusions  be  correct,  we  have  P.  betulina 
extending  at  least  in  part  over  Bruand*s  roboricolella  and  aalicolella,  and 
absorbing  his  anicanella ,  as  certainly  B,  septum  absorbs  his  tabidella 
and  extends  partly  over  his  salicolella.  It  may  be  added  as  a  carious 
incident  that  though  Bruand  correctly  figures  the  male,  female,  and 
case  of  B,  sejrium  (pi.  ii,  figs.  75  a-6),  yet  his  neuration  of  this  species 
(pi.  iii.,  fig.  75)  is  entirely  incorrect,  and  evidently  belongs  to  a  Proutia 
(or  less  likely  to  one  of  the  Fumeids  of  the  reticulatella  group),  the 
accessory  apical  discoidal  cellule  present  in  B.  sepium  being  absent  in 
this  figure,  whilst  a  large  ''  cellula  intrusa,*'  unknown  in  B.  sepium^  is 
figured  ;  yet  there  can  be  no  doubt  that  Bruand  knew  the  life-history 
of  this  species  well  (see,  BuU,  Soc,  Ent,  France,  1844,  pp.  195-197, 
and  figs.  E  a-e),  but,  when  he  described  it  as  clathrella,  he  evidently 
could  not  separate  the  imagines  from  those  of  the  allied  species. 

We  have  in  Britain  two  Proutias,  and  Bruand  described  two  Proutias 
— anicanella  and  salicolellay  the  latter  of  which,  in  part,  i.e.y  so  far  as  it  is 
a  Proutia,  equals  betulina,  and  Bruand  says  that  his  anicanella  is  also 
Speyer's  betulina,  and  notes  it  as  being  smaller,  11mm. -12mm.,  than 
salicolella  12mm. -Idmm.  This  difference  is,  perhaps,  trifling,  and  both 
sets  of  measurements  are  probably  included  within  the  limits  of  betulina, 
which  extends  sometimes  to  almost  14mm.,  but  it  is  noteworthy  that 
our  two  British  Proutias — betulina,  and  that  which  we  have  hitherto  called 
salicolella  (but  which  is  certainly  not  salicolella,  Brd.) — differ  similarly  in 
size,  the  latter  being  the  smaller  (and  on  the  whole  less  dark).  On 
this  account  Chapman  inclines  to  sink  salicolella,  Brd.,  as  betu- 
lina, and  to  retain  anicanella,  Brd.,  as  our  salicolella  (both  species 
by  the  bye  appear  to  have  $  s  with  white  anal  tuft),  but  the  evidence 
for  this  appears  quite  insufficient,  and  there  seems  to  be  no  positive 
basis  for  doing  so.  It  is  rather  remarkable  though  that  a  poor 
example  which  Chapman  received  from  Staudinger  as  salicolella  (from 
France)  appears  to  be  the  smaller  species  we  have  hitherto  called 
salicolella,  but  which  certainly  is  not  salicolella,  Brd.  This  insect  never 
seems  to  have  been,  hitherto,  adequately  described,  and  on  account  of  this, 
and  of  the  unsatisfactory  nature  of  the  evidence  relating  to  anicanella, 
Brd.,  we  are  inclined  to  name  the  species  and  so  get  rid  of  the  inex- 
tricable confusion  that  has  grown  up  from  the  use  of  Bruand's  name. 
We  cannot  do  better,  perhaps,  than  call  it  eppiiujella,  from  Epping 
Forest,  whence  Prout's  examples  (^  and  ? ),  the  only  authenticated 
British  specimens,  have  come.  Mason  has  another  ^  but  he  knows 
nothing  of  its  history,  and  we  have  seen  (as  noted  above)  one  other  ^ 
example  from  Staudinger 's  collection.  Our  suggestion  that  this  species 
was  probably  more  generally  distributed  than  P.  betulina  [Ent.  Rec, 
xi.,  p.  288)  is,  therefore,  quite  erroneous. 

There  is  one  other  described  species  that  appears  to  be  a  Proutia, 
This  is  Heylaerts*  Asiatic  species  rouasti,  A  description  of  the  species 
will  be  found  in  our  account  of  P,  betulina. 

The  <y  s  of  the  British  species  can  be  distinguished  by  the  following 
characters : 

(1)  P.  bettUina, — Antenna)  21-jointed  ;  wings  with  hind  margin  more  oblique 
and  apex  more  pointed,  making  wing  look  longer  and  more  Luffiid  in  shape. 
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(2)  P.  eppingella, — AntennsB  26- jointed ;  wings  shorter,  apex  more  rounded, 
hind  margin  less  oblique,  except  for  trace  of  darker  markings  along  nervures; 
wings  almost  indistinguishable  in  form  and  colouring  from  F.  casta  (nitidella). 

It  must  be  admitted  that,  unless  specimens  are  in  fine  condition 
and  similarly  set,  it  is  difficult  to  be  quite  sure  of  distinguishing  any 
of  these  Proutias,  Fumeas,  and  Bacotias,  from  each  other  by  wing 
characters,  especially  when  we  remember  the  great  variation  in  size 
and  colour  of  F.  casta  (nitidella).  Such  definite  structural  characters  as 
those  of  the  antennte  are  alone  to  be  trusted.  The  larval  case,  however, 
forms  a  really  good  point  of  distinction,  although  that  of  ProuHa 
resembles  that  ot  Fumea  in  being  straight,  and  horizontal  (not  vertical), 
i.e.,  applied  to  the  surface  on  which  the  larva  walks,  and  not  at  right 
angles  to  it.  Both  ProiUia  and  Fumea,  however,  often  raise  their 
cases  considerably  in  walking,  and  it  is  perhaps  the  rule,  rather  than 
otherwise,  for  the  case  to  be  raised  when  affixed  for  pupation.  In 
these  respects,  therefore,  Proutia  is  not  so  removed  from  Luffia  as  the 
higher  Psychids.  Like  Fumea  the  case  has  a  short  mouth  tube  of 
collapsible  silk,  covered  with  small  scraps  of  tolerably  uniform  size, 
but  not  put  on  with  such  nice  regularity  as  in  Fumea.  These  scraps 
appear,  in  both  cases,  to  be  mouthfuls  of  stuff,  i.e.,  such  an  amount  of 
material  as  the  larva  would  remove  at  one  bite.  The  rest  of  the  case 
is  of  soft  silk  also,  and  is  not  collapsible  owing  to  the  covering 
material.  Bacotia  covers  its  case  with  lichens,  Fumea  with  bits  of 
grass  stems,  Fpichnoptenjj:  (pulla,  etc.)  with  grass  blades.  Proutia 
rarely  if  ever  uses  any  of  these  materials,  lichens,  perhaps,  most  fre- 
quently. It  uses  almost  anything  else  in  the  way  of  dead  vegetable 
matter,  scraps  of  rotten  wood,  of  bark,  of  dead  leaves  ;  perhaps  if  we 
got  the  living  case  at  the  right  moment  we  should  find  bits  of  fresh 
leaves,  bits  of  leaf  thorns,  bits  of  dead  plant  stems  (not  grass),  and  so 
on. 

Neither  of  our  British  species  appears  in  the  perfect  state  until 
summer  is  well  advanced.  They  are  probably  not  so  rare  as  one  might 
suppose  and  are  possibly  much  overlooked,  and  we  have  but  little  doubt 
that  other  undescribed  species  have  still  to  be  discovered  in  this  genus. 
Bruand  states  that  late  frosts  affect  the  larvae  of  this  genus  most 
injuriously.  He  notes  that  in  the  two  or  three  years  preceding  the 
publication  of  his  Mon.  des  Pay  chides  (1858),  both  P.  anicanella  and  P. 
salicolella  had  become  much  rarer  than  hitherto,  apparently  from  this 
cause. 

Pboutia  BETULINA,  Zellcr. 

Synonymy.— Species :  Betulbia,  Zell.,  "Isis,"  1839,  p.  283;  Speyer,  "  Isis," 
1846,  p.  35;  "Geoc.  Verb.  Schmett.,"  i.,  p.  312  (1858);  ii.,  p.  280  (1862) ;  "  Verb. 
Nat.  H.  Ver.  Pr.  Rhein.,"  xxiv.,  p.  183  (1867) ;  Reutti,  "  Lep.  Bad.,"  Ist  ed.,  p.  174 
(1853) ;  2i)d  ed.,  p.  306  (1898) ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  62  (1853) ;  »*  Neu. 
Schmett.,"  p.  8,  figs.  11-12  (1856) ;  Koch,  •♦  Schm.  S.-W.  Deutsch.,"  p.  372  (1856) ; 
Hein.,  "Schmett.  Deutsch.,"  i.,  p.  187  (1859);  Hofm.,  "Berl.  Ent.  Zeits.,"  iv.,  p. 
33(1860);  Wilde, '*  Zeits.  Nat.  Halle,"  xvi.,  p.  306(1860);  "Pflanz.  und  Raup. 
Deutsch.,"  ii.,  p.  73,  pi.  iii.,  fig.  22  (pupa)  (1861) ;  Staud.  and  Wocke,  "  Cat.,"  let 
ed.,  p.  29  (1861) ;  2nd  ed.,  p.  66  (1871) ;  Nolck.,  "  Lep.  Faun.  Est.,"  p.  121  (1867); 
Knaggs,  "  Ent.  Ann.,"  1870,  p.  136  (1869) ;  Gart.,  "Verb.  Nat.  Ver.  Briinn,"  viii., 


p.  92  (1880) ;  Peyer.,  "  Cat.  L^p.  Als.,"  2nd  ed.,  p.  69  (1880) ;  Ross.,  "  J.-B.  Nass. 
Ver.  Nat.,"  xxxiii-iv.,  p.  227  (1881);  Heyl.,  "  Ann.  Soc.  Ent.  Belg.,"  xxv.,  p.  73 
(1881);  SxmU.,  ••  De  Vlinders/'p.  448  (1882);  Joord.,  **  M^m.  Soo.  Aube,"  xlvu.,  p.  46 
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(1883);  Schmid,  *' C.  B.  Nat.  Ver.  Regensb.,"  zxxlz.,  p.  85  (1885);  Jordan, 
"Schmett.  N.-W.  Deutsch.,"  p.  94  (1886);  Calb.,  "Iris,"  i.,  p.  164  (1887);  Riihl, 
"  Soc.  Ent.,"  iii.,  p.  11  (1888) ;  v.,  p.  154  (1891) ;  Teich,  "  Arb.  Nat.  Ver.  Riga.," 
N.  F.  vi.,  p.  20  (1889);  Zimm.,  "  Verb.  Nat.  Ver.  Hamb.,"  vii.,  p.  20  (1891); 
Steinert,  "  Iris,"  v.,  p.  413  (1892) ;  Hed.,  '*  Ent.  Medd.,"  iv.,  p.  262  (1894) ;  Barr., 
«'Ent.  Mo.  Mag.,"xxx.,  p.  267  in  part  (18U);  [nee  xxxi.,  p.  275(1895)];  "Brit. 
Lep.,"  ii.,  p.  361,  inpart  (1895) ;  Carad.,  "  Iris,"  viii.,  p.  88  (1895);  Meyr.,  "  Hand- 
book," Ac,  p.  774  (1895) ;  Schutze,  "Iris,"  ix.,  p.  335  (1896) ;  Lutz.,  "  K.  B.  Ver. 
Riga,"  xxxix.,  no.  62  (1896) ;  Horm.,  "  Verb.  z.-b.  Ges.Wien,"  xlvii.,  p.  323  (1897) ; 
Tutt,  "  Ent.  Rec,"  xi.,  pp.  211,  238  (1899);  Chapman,  "Proc.  Ent.  Soc.  London," 
1899,  p.  xxiv  /Dec,  1899).  AmcaiuUa,  [?Brd.,  "M6m.  Soc  Doubs,"  iii., 
livr.  5-6,  p.  30  (laSO) ;  "  Mon.  des  Psych.,"  p.  100  (1863) ;  Speyer,  "  Gteog.  Verb. 
Schmett.,"  i.,  p.  459  (1858)];  Mitford,  "Ent.  Mo.  Mag.,"  vi.,  p.  94  (1869);  p.  186 
(1870).  [}  RoboricoUlla,  Brd.,  "  Mon.  des  Psych.,"  p.  98,  in  part,  %  and  PI.  iii., 
fig.  72  (1853);  ?Tompk.,  "  Zool.,"  1859,  p.  6464.]  SalicoUlla.l&r^.,  "Mem.  Soc 
Doubs.,"  livr.  1-2,  pp.  65-66  (1845) ;  "  Mon.  des  Psych.,"  p.  100,  in  part,  figs.  74 
a-c  (1853) ;  ?  Speyer,  "  Geog.  Verb.  Schmett.,"  i.,  p.  460  (1858) ;  Tompk.,  "  Zool.," 
p.  6464  (1859) ;  Mitf.,  "  Zool.,"  1861,  p.  7452.  [?  JVaw/i,  Hem.,  "  Schmett.  Deutsch.," 
i.,  p.  188  (1859).]  Salicicolella,  Stand,  and  Wocke,  "Cat.,"  1st  ed.,  p.  29 
(1861) ;  2nd  ed.,  p.  65  (1871) ;  ?  Mitfd.,  "  Ent.  Mo.  Mag.,"  vi.,  p.  94  (1869) ;  p.  186 
(1870) ;  ?  Fouc,  "  M6m.  Soc.  Agric  Nord,"  (2),  xii.,  p,  520  (1875) ;  ?  Heyl.,  "  Ann. 
Soc  Ent.  Belg.,"  1881,  p.  73  ;  ?  Paux,  "  R^v.  Biol.  Nord,"  v.,  p.  322  (1893) ;  Barr., 
"Ent.  Mo.  Mag.,"  xxx.,  p.  268  (1894) ;  "  Brit.  Lep.,"  ii.,  p.  363  (1895). 

Original  description. — Payclie  hetnliiia,  Es  gibt  hier  bei  Glogau 
in  einen  Birkenwalde  eine  Art,  die  im  mannlichen  Geschlechte  der 
Nitidella  so  iihnlich  ist,  dass  ich  beide  bis  jetzt  nicht  habe  unterscheiden 
konnen,  im  weiblichen  Geschlechte  aber  sich  durch  die  fast  schnee- 
weisse  Behaarung  des  Afters,  wo  Nitidella  eine  graue  hat,  auszeichnet. 
Wesentlicher  aber  als  hiedurch  unterscheidet  sich  meine  Psyche  heUdina 
durch  dem  Raupensack,  der  nach  hinten  kegelformig  zuUiuf t  und,  statt 
mit  Grashalmen,  mit  zugerundeten  Stiickchen  weisser  Birkenrindo 
und  andern  blattahnlichen  Substanzen  bedeck t  ist.  Man  konnte  ver- 
muthen,  die  Raupe  nehme  diese  Bedeckung,  weil  sie  keine  Gras- 
hiilmchen  habe.  AUein  von  mehr  als  800  Eaupen,  die  ich  nahrte  und 
neben  Birkenrinde  mit  Gras  versah,  hat  auch  nicht  eine  das  letzere 
zur  Bekleidung  des  Sackes  genommen,  sondern  sie  haben  sich,  wenn 
ihnen  Birkenrinde  fehlte,  einander  Stiicke  von  der  Sacken  geraubt, 
um  sie  ihrer  eignen  Wohnung  anzuheften.  Am  liebsten  fressen  sie 
frische  Birkenkatzchen,  spater  Weidenkatzchen,  zuletzt  muss  ten  sie 
sich  mit  Wolhveiden-,  Weissdorn-  und  Birkenbliittern  begniigen.  Die 
Schmetterlinge  erschienen  erst  gegen  die  Mitte  des  Juli.  Ausfiihr- 
lichere  Nachrichten  werde  ich  liber  diese  Art,  von  deren  Eaupe  ich 
schon  die  nothigen  Abbildungen  und  Beschreibungen  verfertigt  habe, 
dann  geben,  wenn  ich  die  nitidella  nach  alien  ihren  Stadien  verglichen 
haben  werde  (Zeller,  isw,  1889,  p.  283). 

Imago. — Anterior  wings  12mm. -18mm.  somewhat  elongated,  the 
costa  well  arched,  apex  slightly  rounded,  of  an  uniform  glossy  brown 
colour,  nervures  darker,  the  fringes  similarly  coloured,  but  still  more 
glossy.  Posterior  wings  almost  of  the  same  tint  as  the  forewings,  but 
less  glossy,  the  fringes  glossy,  like  those  of  the  forewings.  Head, 
thorax  and  abdomen  unicolorous  dark  brown.  [The  tibia  and  tarsi  of 
3rd  pair  of  legs  very  pale,  on  their  inner  aspect  almost  white.] 

Sexual  dimorphism. —  ^.  To  the  general  description  just  given 
we  may  add  that  the  nervures  are  often  darker  than  the  ground  colour ; 
the  eyes  large  and  black  ;  the  tarsi  with  light  rings  at  each  joint ;  the 
antennte  brown,  pectinated,  with  21  joints,  the  first  two  and  the  last 
joints  without  pectinations,  the  3rd  joint  very  short  and  with  very 
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short  pectinations,  those  on  the  4th  longer,  on  the  5th-12th  about  equal, 
but  on  the  8th,  perhaps,  the  longest  (= 2^  x  length  of  antennal  joint), 
both  branches  spring  from  base  of  joint ;  joints  scaled  dorsally  in  two 
rows  (basal  and  middle)  but  not  very  regularly  ;  ventral  aspect  of  joints 
with  hairs  and  pectinations  (without  scales)  covered  with  sparse  sense- 
hairs,  dorsally  as  well  as  ventrally,  length  of  hairs  about  one-third  of 
antennal  joint.  $  .  The  head  black,  small,  partly  retractile  within  the 
fleshy  hood  of  prothorax  and  placed  ventrally  ;  very  large  compound 
eyes,  each  occupying  greater  part  of  cheek  ;  antennae  almost  colourless, 
transparent,  14  joints  (but  with  a  tendency  to  fusion  that  leaves  a 
doubt  whether  tbere  are  13,  14  or  15  joints) ;  prothorax,  mesothorax, 
and  metathorax  well -developed,  shiny  and  entirely  corneous  dorsally ; 
the  abdominal  segments  very  wide  (front  to  back)  ;  the  legs  dark,  tarsi 
paler  (almost  colourless  and  transparent),  4-jointed,  each  with  two 
pale  terminal  claws.  The  ground  colour  of  the  body  yellowish-brown 
tinged  with  vinous  (becoming  entirely  vinous  when  dead) ;  each  of  the 
segments  appears  to  be  divided  into  two  subsegments  (really  the  seg- 
ment and  intersegmental  membrane) ;  on  the  anterior  part  of  the 
segment  is  a  large,  dull,  brownish -black,  rough,  corneous,  quadrangu- 
lar dorsal  plate,  ventrally  a  smaller  nerve  patch  may  be  observed  ;  the 
intersegmental  membrane  of  the  ground  colour ;  there  are  no  scales 
as  in  Lufia  and  Bacotia,  and  although  there  are  scattered  hairs  the 
general  surface  is  practically  naked.  On  the  underside  of  the  7th 
abdominal  is  a  thick  protruding  tuft  of  pure  snowy- white  silky  hairs, 
beyond  which  is  the  exceedingly  long  (when  protruded)  ovipositor, 
the  joints  of  which  are  about  equal  to  the  length  of  the  body  when 
both  are  fully  stretched ;  the  front  edge  of  each  of  the  abdominal  seg- 
ments has  a  raised  brownish  rim,  the  dark  quadrangular  plate  occupies 
about  four-fifths  of  the  dorsum  of  each  segment ;  the  tubercles  i  and  ii 
appear  to  be  represented  by  conspicuous,  brownish,  circular  areas. 
The  venter  of  the  thoracic  segments  is  also  black,  shiny,  and  corneous 
the  front  edge  of  the  dorsum  of  these  segments  being  noticeably  rough 
and  darker,  and  suggesting  an  analogy  with  the  dorsal  quadrangular 
abdominal  areas.  [Described  from  $  s  sent  by  Whittle  July  10th, 
1899.]  Speyer  describes  the  female  as  dirty  yellow  tinged  with  red, 
and  with  glossy  snow-white  anal  tuft.  Bacot  notes  that  the  female 
has  small,  shiny,  semitransparent  sacs  on  the  meso-  and  metathoracic 
segments  which  represent  the  wings.  These  Chapman  says  are  small 
triangular  pale  lappets  (not  narrow  ribbons  as  in  Litffia),  Bacot  also 
notices  the  scattered  whitish  hairs  or  hair-like  scales  on  the  lateral  area, 
and  says  that  the  anal  tuft  is  of  a  glistening  snow-white  colour.  It  may 
be  here  noted  that  the  female  carries  the  pupal  head-piece  on  the 
imaginal  head  as  in  Epichnopteryjc  pulla. 

Comparison  of  Proutia  betui4Ina  and  Bacotia  sepium. — The 
males  of  B,  sepium  and  P.  betulina  show  much  superficial  resemblance. 
There  is,  in  both,  a  dark  shade  at  the  end  of  the  discoidal  cell,  and  the 
nervures  beyond  the  cell  are  somewhat  darker.  Newly-emerged  speci- 
mens of  B.  sepium  have  some  slight  suggestions  of  the  reticulations 
common  in  the  Taleporiids,  but  these  never  seem  to  occur  in  P. 
betulina.  The  best  distinction  between  the  two  insects  is  in  the 
neuration  B.  sepium  having  an  accessory  cell  in  the  apex  of  the  dis- 
coidal cell,  whilst  P.  betulina  is  without  it,  but  the  latter  possesses  the 
'^  cellula  intrusa,"  which  is  not  represented  in  B,  sepium.     The  acces- 
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sory  cell  of  B.  aephun  marks  its  connection  with  the  Micro-Psychids, 
all  of  which  possess  this  structure,  whilst  the  Macro-Psychids  never 
have  it.  (This  cell  is  sometimes  absent  in  B.  sepiwn,  the  variation 
being,  no  doubt,  related  to  the  transitional  position  of  the  species.) 
In  the  antennae  B,  sepium  has  26  joints,  P.  hetulma  21  joints,  whilst 
the  anterior  tibial  spur  of  B,  sepium  is  half  the  length  of  the  tibia, 
and  in  P.  betulina  it  is  three-fourths  its  length,  the  latter  marking  a 
transitional  stage  between  the  short-spurred  Micro-  and  the  long- 
spurred  Macro-Psychids.  The  antennsi  pectinations  in  B.  sepium  are 
short,  square-set,  and  rigidly  maintain  their  positions  in  the  dried 
specimens,  whilst  those  of  P.  betulina  are  long  and  flowing,  and  twist 
considerably  in  drying. 

Structural  difference  in  females  of  Bacotia  (sepium)  and  Proutia 
(betulina). — Some  confusion  appears  to  have  occurred  between  Bacotia 
and  Proutia,  Chapman  notes,  in  comparing  Bacotia  sepium  ?  with 
that  of  Proutia  betulina  $  — 

?  B.  sepium  has  the  four  joints  of  the  tarsi  of  the  following  relative  lengths : 
1st  leg— 4, 1,  1,  2.    3rd  leg— 3,  1,  1,  2. 

%  P.  betulina  has  the  four  tarsal  joints  of  all  the  legs  of  the  same  relative 
length— 2, 1,  1,  2. 

The  female  of  P.  betulina  has  a  pure  snow-white  anal  tuft,  and  except 
for  a  few  similar  scattered  hairs  on  the  surface  of  the  body,  is  other- 
wise naked.  B,  sepium  is  somewhat  thickly  clothed  with  ordinary 
scales  and  the  anal  tuft  is  pale  brownish. 

Comparison  of  Proutia  betulina,  P.  salicolella  and  Fumea  casta 
(NiTmELLA). — Zeller,  in  describing  P,  betulina,  noted  that  the  male  was 
so  like  F.  nitidella  that  he  had  not  been  able  to  distinguish  them,  but  that 
the  female  was  distinguished  by  the  almost  snow-white  anal  tuft, 
which  was  grey  in  F,  nitidella,  Bruand,  who  is  supposed  by  almost 
all  our  leading  lepidopterists  to  have  renamed  the  insect  ani^anellay  on 
the  strength  of  this  character,  notes  that  the  male  is  darker  than 
that  of  F.  roboricolella  (which  is  described  as  "  nigro-brunneus  "),  and 
the  wings  a  little  more  elongated,  and  insisted  on  the  character  pre- 
sented by  the  snowy-white  anal  tuft  of  the  female.  We  have  already 
noted  {ante,  pp.  281-2)  that  Bruand's  salicolella  is  probably  this  species 
(so  far  as  it  is  a  Proutia  at  all,  and  excluding  such  parts  of  his  descrip- 
tion as  obviously  refer  to  B,  sepium),  also  that  the  $  of  Bruand's  robo- 
ricolella {Mon,  des  Psych,,  p.  99)  and  the  male  neuration  (Ibid.,  pi.  iii., 
figs.  72  and  ?  72)  apparently  belong  to  this  species.  Chapman  suggests 
that  Bruand's  anicanella  is  possibly  the  smaller  Proutia,  the  salicolella  of 
various  authors,  and  the  description  suggesting  both  smaller  and  more 
rounded  wings  than  salicolella,  Brd.,  leaves  one  with  the  impression  that 
this  may  just  possibly,  indeed,  be  so.  Mitford,  who  clearly  writes  as  if  he 
knew  both  P.  betulina  and  P.  salicolella,  stated  [Ent,  Mo,  ilia//.,  vi., pp.  94, 
186)  that  Bruand's  name  oi  anicanella  was  very  suitable  for  this  species 
{betulina),  as  the  ?  has  the  anal  tuft  of  a  snowy  whiteness,  whilst  in  the 
2  of  P.  salicolella  this  part  is  not  so  white,  particularly  beneath,  but 
it  has  a  white  bloom  on  the  sides.  He  also  differentiates  the  males, 
stating  that  the  forewings  of  salicolella  are  more  elongated,  whilst  those 
of  betuli7ia  {anieamlla),  on  the  contrary,  rather  resemble  specimens  of 
F,  intermediella  and  F,  roboricolella,'^  This  differentiation  of  the 
males  suggests  that  his  salicolella  might  be,  after  all,  B,  sepium,  for,  in 
stating  that  the  wings  of  salicolella  are  '*  more  elongated  than  those  of 
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betidinay**  he  is  in  error,  since  the  specimens  we  have  examined  show 
salicolella  {i.e.,  eppijujeUa)  to  have  shorter  and  rounder  wings  than 
betiilina.'^  Our  criticism  {Ent.  Record,  xi.,  p.  211),  therefore,  wants 
modifying  in  this  particular.  We  suspect  that  Barrett's  $  F.  heUdina 
{Ent.  Mo.  Mag.,  xxxi.,  p.  276)  "  thinly  covered  with  dark  grey  scales," 
is,  after  all,  also  B.  sepium,  as  the  $  s  of  the  Proutias  are  particularly 
naked,  and  carry  only  a  few  whitish  hairs. f 

GOMPABISON    OF   P.    BETULINA   AND     P.     ROUASTI. Fumea   TOUOSti,    Td. 

$ .  Antennis  composito-pinnatis,  fuliginosis ;  alis  griseis  densis 
squammatis,  oblongis ;  ciliis  albidis  subnitidis.  Alse  anteriores  costis 
xi,  cellula  media  cellula  intrusa ;  alae  posteriores  costis  vii.  Thorace 
abdomineque  nigris  griseo-villosis.  Pedibus  canis ;  tibiis  posteriori- 
bus  latis,  compressis.  Expansio  alarum  12-14mm.  Habitat:  Ala 
Tau  (Turkestania  Bossica)  (Heylaerts,  Ann.  Soc.  Ent.  Belg.,  xxii.,  p. 
cxl  (1879)] .  A  further  description  of  this  species  (with  figures)  is 
given  by  Heylaerts  {Rom.  Memoires,  ii.,  p.  190),  based  on  three  speci- 
mens taken  June  6th,  1877,  by  Haberhauer.  In  it  he  states  that  F. 
rouasti  has  the  same  shaped  wings  as  sepium,  but  is  very  different  from 
it  in  neuration,  which  resembles  that  of  betulina.  The  head  is  black, 
covered  with  grey-brown  scales,  very  short,  the  pseudopalpes  having  a 
similar  colour.  The  antennas,  half  the  costal  length,  have  the  shaft  grey, 
the  pectinations  darker  and  shorter  than  those  of  betulina.  The  black 
thorax  and  abdomen  are  covered  with  grey  scales  ....  The 
anterior  tibiae  have  a  very  long  spine ;  the  posterior  are  very  long,  wide, 
compressed  and  whitish,  and  have  two  pairs  of  strong  spurs.  The 
anterior  wings  are  elongated  and  narrow,  the  apex  a  little  more 
rounded  than  that  of  sepium  ....  The  scales  are  narrow  and 
shorter  than  those  of  its  congeners ;  the  colour  very  clear  fuliginous- 
grey.  The  neuration  is  like  that  of  betulina,  but  the  discoidal  cellule 
differs  in  shape,  being  narrower  and  more  elongated,  and  the  cellula 
intrusa  is  very  long.  The  fringe  is  shiny,  yellowish-white,  longer 
than  those  of  the  known  species. 

Ovum. — About  '76mm.  in  length,  '46mm.  in  width,  oval  in  out- 
line (a  longer  oval  than  that  presented  by  the  egg  of  L.  lapidella), 
almost  circular  in  cross  section,  pale  yellow  in  colour,  the  surface 
smooth  and  shiny,  no  structure  apparent.  (Bacot.  Described  July 
9th,  1899,  from  unfertilised  eggs  laid  by  i  bred  from  Chingford 
larva.) 

Case. — The  case  is  about  8mm.  in  length,  and  8mm.  wide,  roughly 
and  bluntly  conical  (diminishing  slightly  behind,  so  that  the  posterior 
end  appears  somewhat  thinner),  the  larval  head  being  protruded  from 
the  wider  end.   The  case  is  composed  of  silk,  covered  with  lichen,  chips 

*  With  regard  to  the  doubt  that  we  here  throw  on  Mitford's  sdlicoUllat  it  mast 
be  confessed  that  there  is  little  direct  evidence.  Chapman  notes  a  case  in  the 
Stephensian  collection  labelle4  salicolella  (from  Mitford),  and  probably  correct. 
There  can  be  no  question  that  the  anicatiella  in  the  same  collection  d* ,  ?  ,  and 
cases  are  really  P.  hetulitia.  It  is  difficult  to  understand  the  statement  of  Mitford 
{Zool.f  p.  7453)  that  "  the  females  of  salicolella  remain  within  the  larval  case." 
Chapman  notes  among  certain  Proutias  (betulina)  from  Dr.  Mason  (all  labelled 
Mitford),  a  male  with  septum-shaped  wings,  white  hind  tiblsB,  <&c.,  together  with  a 
9  hetuiinaj  and  large  d  and  ?  cases  of  betulina,  A  second  Mitfordian  ?  is  refer- 
able to  casta  Initidella). 

t  Since  tnis  has  been  in  type  Chapman  has  examined  the  New  Forest  examples 
and  refers  them  to  B.  sepium. 
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of  bark  and  minute  pieces  of  vepjetable  debris  (apparently  rarely 
grass)  placed  irregularly,  the  particles  really  small  (but  largo  compared 
with  those  used  by  the  larva  of  Lulfia  lapidella)  and  there  is  silk  spun 
over  the  outside.  The  case  has  a  particularly  blackish  appearance 
(Described  May  27th,  1899,  from  cases  found  on  tree-trunks  by 
Whittle,  at  Eastwood).  Chapman  describes  a  case  as  9'4mm.  in 
extreme  length,  covered  with  black  dead  vegetable  matter — dried 
Bcraps  of  bark,  oak-leaves,  &c. — with  some  loose  spinning  outside  it, 
and  some  coloration  due  to  green  lichen.  Another  has  pieces  of  dried 
grass,  scraps  of  oak-bracts,  &c.  (Described  June  18th,  1899,  from 
cases  taken  by  Prout  at  Chingford).  Zeller  notices  the  case  as  taper- 
ing conically  behind,  and,  instead  of  being  covered  with  grass  stems  (as 
that  of  F,  nitUella),  it  is  covered  with  rounded  particles  of  white  birch- 
bark,  and  other  leaf -like  substances.  He  adds  that  *'  one  might 
suspect  that  the  larvae  used  these  materials  because  grass-stems  were 
not  available,"  but  that  "when  provided  with  grass  they  did  not  use 
it,  and  when  there  was  insufficient  birch-bark  they  stole  the  material 
from  other  cases."  [Bruand  says  that  the  case  resembles  that 
of  P.  salicolella,  i.e,,  it  is  covered  with  particles  of  wood  and  little 
pieces  of  bark."]  Herrich-Schaffer's  figures  (Xeue  Schmett.y  figs.  11-12) 
of  this  case  show  it  as  larger,  more  slender,  and  with  more  material 
fastened  outside  than  that  of  7^.  sepium.  The  male  pupa-case  is 
figured  as  having  emerged  to  about  the  6th  abdominal  segment. 
Mitford  describes  the  cases  as  having  "  the  materials  placed  crosswise, 
and  with  no  lengthy  pieces  of  grass  or  straw  used  in  their  formation." 
Two  of  Mitford's  cases  (in  Dr.  Mason's  collection)  are  large,  with 
materials  standing  well  off  the  case.  The  male  case  is  6*25mm.  long, 
very  dark,  and  among  other  things  has  a  very  definite  piece  of  brown 
leaf  fastened  to  it,  also  at  the  attached  end  the  exuviated  larval  skin, 
but  this  apparently  results  from  tearing  the  case  in  removing  it  from 
its  attachments.  The  female  case  is  10mm.  long,  brown,  with  scraps 
of  dead  leaf,  and  wide  from  the  projection  of  many  of  the  scraps. 
Chapman  states  that  a  male  case  from  Eastwood  has  the  larval  skin 
wedged  tightly  into  the  spinning  that  has  resulted  from  the  removal  of 
the  case  from  its  attachment.  He  also  notes  that  the  cases  in  Con- 
stant's collection  appear  to  have  a  few  bits  of  grass  on  them.  The 
smallest  of  several  cases,  obtained  November  1899,  measured  2mm.  in 
length,  and  was  covered  with  very  minute  fragments  ;  one,  about  4mm. 
long,  has  two  relatively  large  flat  pieces  of  bark  laid  flatly  against  it  on 
one  side,  and  a  large  piece  (8mm.  long)  on  the  other,  with  smaller 
portions ;  a  larger  case  (5mm.  long)  has  various  pieces  of  dark  brownish 
bark,  and  one  piece  looks  like  the  pale  brown  scale  of  a  leafbud.  The 
larvfie  in  these  cases  do  not  carry  themselves  at  all  erect,  except  at 
times  when  gravity  assists,  usually  dragging  the  cases  along  fairly 
flatly. 

Comparison  of  cases  of  Proutia  betulina,  Luffia  LApmELLA,  and 
Bacotia  sepium. — Small  cases  of  P.  betnlijia,  2mm.  long  (obtained  at 
Eastwood,  in  November,  1899),  show  definite  Luffiid  affinities.  These 
are  carried  in  a  very  upright  manner,  not  so  absolutely  so,  as  B,  sepium 
larva  carries  its  case,  but  very  nearly  as  much  so  as  Lxifia  lapidella. 
It  further  resembles  the  case  of  L.  lapidella  in  having  a  very  slight  but 
recognisable  curvature,  one  side  being  straight  (the  lower  one  as  the 
case  is  carried),  the  other,  or  forward  one,  being  curved.  The  materials 
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with  which  it  is  clothed  are  also  very  fine,  there  being  only  one  tiny 
scrap  of  coarser  material.  These  Luffiid  characters  are  also  more  or 
less  noticeable  in  the  higher  Macro- Psychids,  the  young  larvsa  of  which 
carry  their  cases  perpendicularly  to  the/surface  on  which  they  travel. 
The  young  case  of  P.  hetvlina  differs  from  that  of  L.  lajndeUaj  of 
similar  size,  in  being  very  slender  and  very  slightly  (if  at  all)  wider  at 
one  end  than  the  other  (Chapman).  Compared  with  the  cases  of  P. 
betulina,  those  of  B.  septum  are  short,  wide,  slightly  protuberant 
beyond  the  middle,  ending  in  a  blunt  rounded  apex,  they  are  carried 
vertically  and  are  fixed  so  for  pupation  ;  the  cases  of  P,  betulina  taper 
definitely  towards  the  apex,  are  more  slender  and  spindle-shaped, 
carried  at  an  angle  to  the  surface,  not  vertically,  unless  its  weight 
allows  it  to  hang  vertically  downwards.  The  case  of  B,  septum  is 
covered  with  pieces  of  lichen,  whilst  that  of  P.  betulina  is  clothed  with 
bits  of  bark,  rotten  wood,  brown  dead  leaves,  and  looks  very  black  and 
dirty  owing  to  the  material  used. 

Labva. — The  head  black,  with  one  pale  line  on  ^ach  side  of  centre, 
outside  the  clypeus ;  the  1st  joint  of  the  labrum  and  the  bases  of 
antennse  pale ;  the  prothorax  dark  (nearly  black),  with  central  and  two 
lateral  (or  subdorsal)  pale  bands,  the  dorsal  wider  behind,  very  narrow 
in  front,  the  lateral  irregular  and  interrupted  in  the  middle  by  a  dot ; 
these  pale  and  dark  bands  run  down  the  meso-  and  metathorax  on  the 
intervals  as  well  as  on  the  plates ;  on  these  is  a  third  pale  band  at 
margin  of  plates,  above  lateral  plate  ;  the  second  dark  band  forms  a 
large,  square,  blackish  patch  on  the  plates  at  their  lower  portion,  omit- 
ting (in  full  darkness)  the  anterior  margins  of  plate ;  the  markings 
are  paler  on  the  meso-  than  on  the  prothorax,  and  on  the  meta-  than 
mesothorax.  The  abdominal  segments  are  dark  reddish,  or  reddish- 
chocolate,  very  decidedly  bisegmented,  having  pale  (not  punctated) 
spots  in  row  in  division  between  subsegments  and  in  groove  above  flange ; 
there  is  a  very  conspicuous  dot  where  these  two  grooves  meet.  They 
occur  also  along  the  anterior  margin  of  segment,  and  in  the  grooves  of 
flange  and  beneath  (apparently  the  same  pattern  as  in  larva  of  F,  ccista). 
The  general  aspect  of  the.  true  legs  very  dark,  but  the  joints  paler 
brownish.  The  longitudinal  flange  is  made  up  of  three  elements,  the 
central  one  being  straight,  narrow  and  high,  the  others  squarer  and 
flatter.  The  anterior  trapezoidal  tubercles  (i)  outside  the  posterior  (ii), 
and  with  shorter  hairs  ;  iii  on  upper  ridge  of  flange  carries  a  strong 
hair  (Chapman.  June  12th,  1899,  from  larva  taken  by  Prout  at  Ching- 
ford).  A  description  of  a  second  adult  larva  reads  as  follows  :  Almost 
fullfed,  6mm.  long.  Head  absolutely  black  (with  a  very  narrow  pale  line 
each  side  of  clypeus)  except  that  the  antennal  bases  and  the  base  of 
labrum  is  pale  or  white.  The  prothoracic  plate  also  is  black,  with  a 
pale  dorsal  line,  very  slender  at  anterior  margin,  so  as  to  be  indistinct, 
and  no  subdorsal  line  (except  a  faint  suggestion  at  the  posterior 
margin).  The  prothoracic  plate  is  brown  rather  than  black,  with  very 
slender  dorsal  line,  the  subdorsal  line  also  faint,  curved,  and  very 
narrow ;  the  second  plate  below  this,  black,  and  the  divisiontd 
membrane  round  this  plate  pale,  the  dorsal  and  subdorsal  lines  strong 
on  the  membrane  between  the  pro-  and  mesothorax.  The  metathorax 
not  so  dark,  but  the  pale  lines  still  very  narrow  and  weak ;  the  sub- 
dorsal somewhat  diagonal ;  a  delicate  plate  in  prespiracular  region  as 
on  mesothorax.  The  membrane  around  prothoracic  shield,  in  front  and 
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laterally,  is  conspicuously  pale.  The  hairs  on  the  head  and  front  of 
the  pro-  and  mesothorax,  long  and  porrected  as  in  the  larvie  of  the 
Fumeas.  The  general  colour  of  the  ahdomen  is  dark-red  or  chocolate, 
the  coloration  fainter  in  the  grooves  of  the  lateral  flanges,  &c.,  but 
practically  there  are  no  pale  markings.  The  anal  plate  is  dark 
brownish.  The  corneous  plate  of  the  trapezoidal  tubercles  and  the  plate 
internal  to  i  form,  very  sharply,  the  ridges  noted  as  characteristic  of 
the  Fumeid  larvae.  The  plumpness  of  individual  larvse  may  have 
much  effect  on  the  prominence  of  these,  but  the  larva  is  not  so  plump 
as  those  of  the  Fumeas,  and,  for  this  reason,  the  pale  dots  are  at  first 
invisible,  but  are  detected  easily  enough  when  looked  for.  The  plates 
for  tubercles  i  and  ii  are  very  distinct,  forming  summit  ridges  to  their 
respective  subsegments  ;  tubercle  i  is  placed  well  in  front  of,  but  also 
weU  outside,  ii ;  the  hair  on  iii  is  porrected ;  the  prolegs  have  the  usual 
Psychid  pear-shaped  margin  of  hooks,  open  at  the  inner  end  (Chap- 
man. June  12th,  1899,  from  larva  taken  by  Whittle  at  Eastwood). 
The  young  larva  (occupying  a  case  2mm.  long,  November,  1899)  has 
the  head  quite  black,  the  labrum,  jaws,  and  other  mouth-parts  brown. 
The  first  thoracic  plato  is  large,  black,  without  line  or  division ;  the 
mesothoracic  plate  is  about  half  the  width  of  the  prothoracic,  brownish 
in  colour,  and  with  a  central  pale  line  or  division,  and  a  marginal 
plate  below  ;  the  metathoracic  plate  does  not  appear  to  be  continuous 
across  the  dorsum,  and  the  darker  (brownish)  portion  of  it  is  quite  a 
small  patch  and  away  from  the  middle  line.  (These  characters  show 
a  definite  approach  to  Luffia.)  The  remainder  of  the  dorsum  is 
pinkish-brown,  with  apparently  the  same  arrangement  of  tubercles 
and  light  spots  as  in  the  fullgrown  larva.  The  legs  are  large  and 
strong,  pale  brown,  much  darker  along  the  outer  border.  The  prolegs 
are  marked  by  about  16  corneous  points  or  hooks.  The  nervous  cord 
is  very  conspicuous  ventrally,  the  double  brownish-yellow  ganglia 
being  very  large.  The  halfgroum  larva  (from  a  case  6mm.  long)  has  a 
black  head,  the  prothoracic  plate  black,  with  a  very  narrow  white 
median  line,  not  reaching  the  anterior  border.  The  legs  and  mouth- 
parts  are  very  dark  but  not  quite  black  ;  the  mesothoracic  plate,  paler 
than  the  prothoracic,  is  relatively  rather  wider  than  in  the  small  larva, 
has  a  central  pale  line  and  a  pale  longitudinal  shade  half-way  between 
this  and  its  lateral  border,  the  lower  plate  dark;  the  metathoracic 
plate  is  very  pale,  but  appears  continuous  across  the  dorsum.  The 
hairs  on  the  head  and  thorax  of  all  these  larvaa  are  very  long,  more 
than  half  the  larval  diameter  (Chapman.     November  20th,  1899). 

COMPABISON   or  LABVJB   OF  PbOUTIA   BETULINA  AND  BaOOTIA   SEPIUM. 

The  larva  of  B.  septum  has  a  black  head  and  thoracic  plates,  relieved 
on  the  thorax  by  only  a  median  whitish  line  ;  that  of  P.  betidina  has 
brownish  subdorsal  markings  (approaching  those  of  F,  casta  larva^. 
In  B.  septum  the  metathoracic  plate  is  represented  by  only  a  small 
scrap  on  either  side,  in  P.  betulina  it  is  complete  across  the  dorsum,  as 
in  F.  casta.  The  colour  of  the  abdominal  segments  in  P.  septum  is 
sepia,  in  P.  betulina  it  is  a  ruddy-  or  pinkish-brown.  Their  structure 
is  very  different ;  the  abdominal  segments  in  P.  betulina  are  divided 
dorsally  into  two  distinct  ridges,  carrying  respectively  the  anterior  and 
posterior  trapezoidal  (i  and  ii)  tubercles.  In  B,  sepium  there  is  no 
such  definite  division,  and  the  tubercles  are  in  transverse  alignment 
(approximately)  with  the  anterior  tubercle  (i)  external  (Chapman). 
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Pupa. — Male :  The  pupa  has  the  general  Macro-Psyohid  characters, 
in  that  the  segmental  incision  between  abdominal  segments  2-8  is 
movable  dorsally,  segments  8-7  are  free,  a  single  row  of  hooks  to 
anterior  margin  of  abdominal  segments  8-8,  intersegmental  hooks  on 
segments  4-7,  and  two  ventro-anal  hooks.  Length  about  5*5mm., 
width  about  l*5mm.;  tapers  gradually  from  about  4th  or  5th  abdo- 
minal, the  width  of  the  10th  abdominal  segment  being  about  *8mm.; 
the  pupa  is  fairly  straight,  the  only  curvature  being  in  the  last  three 
segments,  which  throws  forward  the  ventro-anal  hooks.  The  colour  is 
yellow-brown  on  the  thorax,  but  approaching  fuscous  on  the  abdominal 
segments,  the  whole  pupa  looking  darker,  heavier,  and  stronger  than  those 
of  Fumea  crassiorella  or  F.  casta  (niticUlla),  The  anterior  dorsal  hooks 
are  on  a  transverse  ridge,  and  are  not  in  very  accurate  alignment,  but 
are  still  distinctly  one  row,  except,  perhaps,  on  the  7th  segment,  where 
two  rows  may  be  distinguished  ;  there  are  about  28-80  hooks  on  the  5th 
abdominal  segment ;  the  hooks  get  fewer  and  more  confined  to  the 
middle  line  further  back,  whilst  the  ridge  on  which  they  are  situated 
gets  higher,  so  that  on  the  7th  and  8th  they  are  about  six  or  seven  in 
number,  but  large  and  bold,  and  on  a  ridge  that  reminds  one  of  the 
ventral  flange  of  the  7th  abdominal  segment  of  Hepialus.  The 
posterior  (intersegmental)  row  of  hooks  is  about  22  in  number  where 
best  developed  (on  4  and  5),  and  evanescent  laterally ;  they  form  very 
definite  sharp  spines  medially.  The  prolegs  are  very  well  marked,  con- 
sisting of  a  depressed  oval  line  with  a  central  elevation.  The 
spiracles  are  at  the  summit  of  dark  brown  cones,  which  are  surrounded 
bv  a  circular  line,  which  is,  however,  hardly  elevated.  The  position 
of  the  obsolete  8th  abdominal  spiracle  is  occupied  by  a  conical  projec- 
tion, directed  somewhat  backwards,  that  is  much  larger  than  the  other 
spiracles,  and  is  no  doubt  an  accessory  anal  armature.  Some  little 
way  above  the  marks  of  the  prolegs  are  similar  oval  depressions, 
smaller,  and  with  their  long  axes  longitudinal,  and  again  above  these 
is  a  depressed  line ;  these  no  doubt  represent  the  elements  of  the 
lateral  flange.  Some  of  the  ordinary  tubercles  bear  very  distinct  brown 
bristles,  others  are  difScult  to  detect,  owing  to  being  broken  off  or  to 
the  particular  incidence  of  light — ^probably  all  are  present ;  iv  and  v  are 
below  the  spiracle,  of  which  the  anterior  is  shorter  and  the  posterior 
longer,  vi  is  not  dearly  detected,  but  vii  and  viii  are  very  evident ; 
dorsally  ii  is  distinct,  but  i  and  iii  are  less  clearly  determinable,  but  i 
is  seen  on  the  anterior  segments,  and  iii  is  well  marked  on  6  and  7. 
The  anal  hooks  are  dark  and  terminate  in  a  sharp  point,  between 
them  is  the  longitudinal  anal  line ;  before  this,  and  between  and  in 
front  of  the  hooks,  are  two  definite  rough  points ;  on  the  8th  abdo- 
minal is  the  genital  longitudinal  line,  with  a  rounded  eminence  on 
either  side ;  it  also  possesses  two  dorsal  hairs  on  either  side ;  the  9th 
abdominal  appears  to  possess  three  tubercles  on  either  side,  but  the  10th 
is  without  any.  The  surface  dorsally  is  marked  behind  the  spines  by 
transverse  ridges  that  might  be  taken  for  subsegments,  six  or  seven  in 
number,  but  tbat  they  are  not  continuous,  anastomose  in  some  cases, 
and  narrow  to  points  and  disappear  in  others ;  the  surface,  examined  more 
minutely,  is  seen  to  be  dotted  with  fine  points ;  the  intersegmental 
membrane  is  finely  marked  into  hexagons  with  the  centres  thickened 
(and  raised  ?).  The  thoracic  portion  is  dorsally  about  1.8mm.  in  length, 
smooth,  finely  marked  by  transverse  rows  of  points ;  on  the  meso- 

s2 
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thorax  are  two  bristles  on  each  side,  one  near  the  middle  line  centrally 
the  other  forward  and  outside  this ;  the  metathorax  has  two  similar  pairs 
of  bristles ;  those  on  the  prothorax,  if  present,  are  not  detected.  The  wings 
are  attached  to  the  1st  and  2nd  abdominal  segments,  but  beyond  this 
apparently  free,  the  hind  margin  of  hindwing  is  visible  to  posterior 
border  of  abdominal  segment  2.  The  wings  extend  to  hind  margin  of 
4,  and  further  if  the  segments  are  contracted.  They  have  a  very 
sharp  apex,  between  which  the  ends  of  the  third  pair  of  legs  appear, 
and  extend  beyond  them  for  a  length  barely  exceeding  their  own 
breadth.  The  second  pair  of  legs  falls  short  of  the  wing  apices,  and 
the  antennas  are  somewhat  shorter  still,  and  the  first  pair  of  legs  less 
extended  than  these,  the  difference  in  length  between  these  successive 
points  being  about  the  same,  the  first  legs  extending  for  about  two- 
thirds  of  the  wing-length,  whilst  between  them  are  the  anterior  femora  ; 
the  vertex  carries  two  short  (antenna-basal)  hairs,  and  a  pair  at  base  of 
labrum.  The  labrum  is  darlt,  square,  rather  narrower  transversely 
than  longitudinally,  and  carries  the  usual  two  pairs  of  hairs ;  the 
mandibles  are  well  marked ;  the  lower  border  of  cheeks,  mandibles, 
and  labrum,  form  a  fairly  transverse  line;  the  maxillas  are  triangular, 
the  apical  as  well  as  the  two  basal  angles  being  sharp ;  the  labium, 
separated  from  maxillaa  for  its  whole  length,  is  very  narrow  basally, 
widens  greatly  to  end  of  maxilla  and  then  terminates  in  a  rounded 
end  ;  the  central  incision  is  short,  and  the  two  sides  closely  op- 
posed, so  as  to  allow  the  end,  as  above  stated,  to  be  in  one 
curved  sweep.  The  dorsal  head-piece  is  a  very  small  strip, 
barely  chitinised,  only  along  the  posterior  edge.  Female  (described 
from  a  dehisced  specimen) :  Of  the  Macro-Fsychid  type,  with 
the  dorsal  hooks  (anterior)  of  the  4th,  5th,  6th  and  7th  abdo- 
minals developed.  Free  segments  8-7,  incision  between  2-8  dor- 
sally  only ;  colour  rather  dark  brown,  especially  dorsally ;  small  in 
thoracic  region.  (The  pupa  wants  the  head-parts  which  are  attached 
to  the  imago.)  Length  5mm.  The  4th  and  5th  abdominal  segments 
are  very  similar  to  one  another,  they  have  about  80  spines  or  hooks 
towards  the  anterior  margin  of  the  segments  ;  the  outer  ones  are  small 
and  evanescent,  and  are  not  in  very  strict  alignment ;  medially  they 
are  raised  in  a  slight  degree  above  the  general  surface,  on  a  ridge,  and 
have  fine  bracket-like  ridges  proceeding  forwards  from  each  hook, 
giving  a  longitudinally  striated  surface,  with  numerous  fine  points 
between  the  striaB ;  outwardly  the  striae  fail,  and  only  the  fine  points 
occur  all  round  the  anterior  margin  of  the  segment ;  behind  the  hooks 
are  transverse  ridges  (or  furrows)  about  22  in  number,  which  fail 
laterally,  the  venter  being  quite  smooth  (apart  from  markings  yet 
to  be  noted),  the  intersegmental  membrane  succeeds  this  and  consists 
of  a  hexagonal  pavement,  with  a  denser  point  in  the  centre  of  each 
lateral  plate.  The  spiracles  are  slightly  dorsal  of  an  exact  lateral  line, 
on  small  conical  eminences  ;  ventrally  are  the  circles  representing  the 
prolegs.  Dividing  the  space  between  the  spiracle  and  proleg  into  three 
equal  spaces  are  two  hollows,  not  altogether  unlike  the  prolegs  in 
appearance,  the  more  dorsal  being  at  the  posterior  margin  of  the  segment, 
the  other  situated  medially.  The  hairs  are  as  in  larva — i  towards 
middle  of  segment,  ii  at  posterior  border  of  segment  half-way  between 
i  and  dorsal  line,  iii  some  little  way  exactly  above  spiracle,  iv  and  v 
close  together,  at  same  horizon,  the  posterior  with  stronger  hairs,  vi 
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immediately  above  lower  lateral  hollow ;  three  hairs  in  an  oblique  row 
above  prolegs  and  one  below  prolegs.  The  7th  abdominal  segment  has 
i-vi  and  ventral  pair  of  hairs  the  same  as  on  the  4th  and  5th  segments ;  the 
8th  has  four  or  five  hairs  on  either  side,  the  9th  has  four  on  either  side, 
and  the  10th  has  one  dorsal  hair  on  either  side  ;  the  8th  and  10th  have 
very  definite  longitudinal  ventral  depressions.  The  wings  and  third 
legs  extend  to  the  posterior  margin  of  the  2nd  abdominal.  The 
anterior  wings  are  flaps,  longer  than  the  mesothoracic  dorsum  (actually 
I'Omm.  long),  the  posterior  wings  show  a  narrow  strip  behind  them 
not  quite  half  as  long,  the  leg  cases,  as  well  as  first  femora  cases,  are 
all  well  seen,  rather  short  and  broad.  The  dorsal  hoad-piece  is  very 
small.  The  head-piece  (removed  from  imago)  is  very  decidedly  smaller 
than  that  of  F,  casta  {nitUlella),  widest  across  the  mouth  region  (instead 
of  narrowing  as  in  F,  casta).  It  compares  with  Fimiea  just  contrari- 
wise to  the  S ,  the  labrum  is,  if  anything,  broader,  rather  than 
narrower,  than  in  the  $  Fuviea ;  the  maxiUaa  are  rounded,  and  not 
marked  off  completely  from  labium,  and  form  with  it  a  wide  4-lobed 
structure,  with  a  transparent  thinned  point  centrally  (attachment  to 
imago  ?] ;  the  aspect  of  this  conjoined  labium  and  maxillsB  is  very 
distinctive  from  Funua,  In  dehiscence  the  legs,  &c.,  are  rather  dis- 
arranged, but  still  adhere  to  the  pupa,  the  first  pair  with  its  femora 
forms  one  piece,  and  the  second  and  third  two  other  portions  ;  the  1st 
and  2nd  thoracic  segments  split  dorsally,  and  open  widely  from  each 
other,  and  from  the  8rd  thoracic  (Chapman). 

Comparison  of  pup^e  of  Proutia  betulina  and  Bacotia  sepium. — 
The  male  pupa  of  B,  sepium  has  dorso-anal  spikes  as  in  the  Micro- 
Psychids,  whilst  that  of  P.  hetuUna  has  ventro-anal  spikes  as  in  the 
Macro-Psychids.  The  female  pupae  of  both  species,  however,  have  no 
anal  spikes,  and  hence  agree  with  the  Macro-Psychids,  thus  again 
showing  B.  septum  to  be  an  intermediate  form. 

Food-plants. — Fresh  birch-catkins  preferred,  later  ate  sallow- 
catkins,  and  leaves  of  sallow,  whitethorn  and  birch  (Zeller),  would  not 
eat  lichen  but  ate  the  bodies  of  dried  butterflies,  &c.  (Speyer),  lichens 
on  moss-grown  tree-trunks  and  walls  (Bossier),  Pannelia  pxdverulenta 
growing  on  a  nut-tree  (Gartner),  lichens  on  buckthorn  (Mitford), 
hawthorn  leaves  (Prout),  sloe  leaves  (Chapman). 

Time  of  appearance. — LarvsB  at  Chingford  on  June  5th  and  14th, 
1899,  the  latter  not  full-fed  till  July  4th  and  10th,  the  former  emerged 
July  1st,  the  latter  produced  ichneumons  (Prout) ;  larvte  found  at 
Eastwood,  May  27th-July  2nd,  1899,  males  emerged  July  9th,  18th, 
20th  (2),  females  on  July  6th  and  9th  (Whittle^.  Larvae  in  May  in 
Nassau,  imagines  in  June  (Bossier),  imagines  first  appear  about  the 
middle  of  July  (Zeller),  larvae  at  Wildungen  all  pupated  by  beginning  of 
June,  imagines  were  bred  from  June  20th  to  the  middle  of  July  (Speyer), 
the  larva)  in  May  in  Baden,  imagines  in  June  and  July  (Beutti). 
Whittle  obtained  small,  half-grown,  and  apparently  full-fed  larvae  all 
together  in  mid-November  of  1899,  so  that  it  is  quite  possible 
that  some  individuals  spend  two  years  in  the  larval  stage.  [Under  the 
name  of  salicolella^  Bruand  states  that  the  larvae  are  fullfed  in  the 
Doubs  dept.  from  about  May  15th-25th,  the  imagines  emerging  about 
the  middle  of  June,  from  the  10th-26th.]  Tompkins  notes  it  under  the 
same  name  as  being  bred  (<^)  on  June  28rd,  1859,  from  Hampstead 
Heath  cases. 
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Habits  and  Habitat. — In  confinement  the  males  soon  injure  them- 
selves, yet  Mitford  states  that  they  *'  are  of  a  much  more  sluggish 
disposition  than  those  of  F.  intermediella  and  F,  rohoricolella^  and 
appear  to  be  more  nearly  allied,  as  the  case  proclaims,  to  Psycliefiisca 
which  flies  most  at  dusk.*'  We  beg  to  question  the  latter  part  of  this  state- 
ment, for  there  is  no  doubt  that  P.  betidina  is  distinctly  a  Fumeid  in 
its  early  stages.  Mitford  further  notes  that  males  of  this  species  would 
not  pair  with  females  of  F.  intermedieUa  or  F,  rohoricolella^  but  paired 
readily  with  those  of  their  own  species,  but  only  towards  the  evening. 
Bacot  notes  that  the  female  emerges  during  the  day  and  then  rests 
with  her  body  curved  almost  into  a  ring  with  that  part  of  her  abdomen 
beyond  the  6th  segment,  inserted  into  the  case  and  possibly  not  with- 
drawn therefrom.  The  insect  frequents  old  bushes  and  trees  with 
lichen-covered  branches.  Mitford  bred  about  a  dozen  male  and  female 
examples  from  larvsB  discovered  feeding  on  the  green  lichens  on  buck- 
thorn stems  at  Hampstead,  in  1869  ;  Prout  found  larv®  when  beating 
hawthorn  at  Ghingford,  and  Whittle  on  old  tree-trunks  at  Eastwood. 
Zeller  found  the  original  specimens  on  the  trunks  of  birch-trees  at 
Ologau.  Speyer  found  larvsd  on  posts  in  thick  hedges  and  also  on 
trunks  of  hornbeam,  whitethorn,  &c.,  at  Wildungen,  whilst  Bossier 
discovered  cases  on  moss-grown  tree-trunks  and  walls  in  Nassau. 
Oaradja  observes  that  the  larvsB  of  this  species  fas  also  those  of  B.  sepium 
and  F.  nitideUa)  are  often  found  in  numbers  m  Boumania  on  sugared 
patches  on  tree-trunks,  the  cases  especially  abundant  on  old  lichen- 
covered  poplar  trunks.  [Bruand  notes  of  his  salicoleUa,  which  we 
refer  to  this  species,  that  it  is  very  uncertain  in  its  appearance.  In 
1842  (an  exceptional  year)  he  collected  a  score  of  cases,  whilst  only 
four  or  five  were  found  during  the  three  following  years,  and  from 
these  until  1858  none  were  seen.  He  suggests  that  the  late  frosts  of 
1846  appeared  to  have  exterminated  the  species  in  the  localities  known 
to  him.  Paux  notices  cases  of  scUicoleUa — ^which  we  also  suspect  may  be 
P.  betidina — ^as  somewhat  common  locally  in  the  woods  of  Phalempin, 
Garven  and  Verlinghem,  on  trunks  of  alder,  poplar,  oak,  birch  and 
beech,  in  April,  becoming  fullfed  from  May  15th-25th,  the  imagines 
appearing  in  the  middle  of  June.] 

Localities. — ^Essxx :  Epping  Forest,  Ghingford  (Prout),  Eastwood  (Whittle). 
MiDDLBBEZ :  Bishops  Wood,  Hampstead  (Mitford).  Norfolk  :  ?  Banworth,  Hom- 
ing (Barrett).  Subbey  :  Box  Hill  (Maohin  teste  Barrett),  West  Wickham  (Tomp- 
kins), Mickleham  (Mitford). 

JDistbibution. — ^Amcrland  (Heylaerts).  Austria  :  Bucovina,  Ozemowitz  (Hor- 
muzaki),  Salzburg  (Speyer),  Brunn  (Gartner).  Denmark  :  Ringedal  (Hedemann). 
France  :  Aube  (Jourdheuille),  ?  Douai  (Foucart),  Besan^n  (Bruand),  Cannes  and 
Biviera  coast  (MiUi^re),  ?  Nord  dept.jPaux).  Germant  :  central  and  southern  Germany, 
Brunswick  (Heinemann),  Lower  Elbe  dist.  (Zimmermann),  Silesia — Frankfort-on- 
Oder  (A8smann),WaldocK,  Bhoden,  Arolsen,  Wildungen,  Bamberg,  Coburg  (Speyer), 
Glogau  (Zeller),  Nassau  (Bossier),  Zeitz-on-the-Elster  (Wilde),  Bremen,  Schonebeck 
Wood  (Behberg),  Saxon  Lusatia,  Klix  (Schiitze),  Dresden  (Steinert),  Silesia  (Wocke), 
BAtisbon  ^Schmid),  ?  Alsace  (Peyerimhoff),  Erefeld,  Cassel,  Liineburg  (Jordan), 
Hanover  (Glitz),  Ueberlingen,  Freiburg,  Lahr,  Karlsruhe,  Bhine  Palatinate, 
(Beutti),  Burgundy,  Wurtemberg,  Stuttgard  (Constant  coll.),  Munich  (Hartmann). 
ITALY :  Campagna,  Boscolungo  (Calberla).  Netherlands  :  common,  only  in  the 
drier  parts  (Snellen).  Poland  (Eamieniecki  teste  Caradja)  Bouhanu  :  Grumazesti 
(Caradja),  Bussia:  Wolmar  (Lutzau),  Schlock,  Doxpat  (Teich),  Neu-Kasseritz 
(Sintenis),  Livonia  (Lienig  teste  Zeller).    Switzerland  ;  Zurich  (Huguenin). 
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PkOUTIA    EPPINGELLA*,    D.  Sp. 

Synonymy. — Species:  Eppingella,  n.  sp.  Salicolella  ?  Tompk.,  "  Zool./'1859, 
p.  6464 ;  ?  Mitfd.,  "  Zool.,"  1861,  p.  7452;  Tutt,  •*  Ent.  Record,"  xi.,  pp.  211,  238,  in 
part  (1899);  Chapman,  "Proc.  Ent.  Soc.  London,"  1899,  p.  xxiv  (Dec.  1899). 
SalicicoUlla,  ? Mitfd.,  "Ent.  Mo.  Mag.,'*  vi.,  p.  94  (1869);  p.  186  (1870).  Anica- 
neUa,  Chapman,  "Ent.  Mo.  Mag.,"  xxxvi.  (Feb.  1900). 

Imago. — Anterior  wings  11mm. -12mm.,  in  expanse,  rather  elon- 
gated, somewhat  oval  in  outline,  the  middle  of  the  costa  rather 
straight,  the  apex  rounded  ;  shiny  brown  in  colour,  nervures  darker, 
ending  in  black  dots  on  outer  margin ;  large  black  scales  scattered 
over  wing ;  cilia  brown,  bases  darker,  very  shiny.  The  posterior  wings 
rather  duller  brown,  the  nervures  darker ;  cilia  somewhat  paler,  very 
shiny.  [Described  from  specimen  bred  by  Mr.  Prout  from  larvae  taken 
at  Theydon  Bois.] 

Sexual  dimorphism. — Male:  Expanse  11mm.  The  forewings 
are  a  little  shorter  and  a  little  more  rounded  towards  the  apex  than 
those  of  P.  betulina,  approaching  more  the  form  of  F.  casta ;  the  costa 
is  more  rounded,  the  straight  central  portion  being  less  clearly  marked ; 
the  scaling  is  a  little  less  dense  than  in  either  F.  casta  or  P.  betulina 
and  not  quite  so  shiny  as  in  the  former.  In  the  fresher  specimen  the 
colouring  is  dark,  but  not  quite  so  dark  as  in  casta  or  betulina  when 
fresh,  and  the  older  specimen  is  rather  paler  than  equally  old  specimens 
of  these  species.  The  nervures  are  hardly  marked  at  all  and  there  is  no 
definite  reticulation.  The  hind  legs  and  especially  the  inner  aspects 
of  the  tibite  are  pale  as  in  P.  betulina.  The  hindwings  are  slightly 
paler  than  the  forewings,  and  compare  with  those  of  P.  betulina  merely 
as  looking  less  dense.  The  male  has  the  antenme  26-  (25-  or  27-) 
jointed  (the  antennae  not  mounted,  and  counting,  therefore,  not  quite 
certain),  shorter  than  those  of  P.  betulina,  pectinations  very  close 
together,  i.e.,  antennal  joint  comparatively  (with  P,  betulina)  short, 

*  Chapman  considers  that  this  species  may  possibly  be  the  anicatiella  of 
Bruand,  basing  his  opinion  largely  on  the  probability  of  Bruand  having  two  species 
of  Proutia,  which  agrees  with  the  number  of  European  species  now  known.  Bruand, 
however,  makes  much  of  the  dark  colour  of  his  anicanellay  whilst  other  points  relating 
thereto  have  been  already  discussed  (anUy  pp.  281-283).  Bruand's  description 
of  anicanella  reads  as  follows :  Psyche  anicanella,  "  Cat.  du  Doubs,"  no.  1180 ; 
roboricolellae  var.  ?  .  Fumea  betiilinay  Zell.,  Speyer,  in  lilt.  Envergure  du  mftJe 
ll-12mm.  Mas  :  Roboricolellae  affinis,  sed  obscurior.  (P.  roboricolella  is  described 
as  "  nigro-brunneus,")  Femina:  lioboricolellae  similis,  pUis  analibus  niveis. 
Involucram :  Qaisquilius  f ragmen tisque  lignosis  indutum.  Eruca :  A  rohoricolelld 
non  differt.  J'ai  rencontr(§  assez  fr^quemment  sur  les  vieilles  barri^res  en  chdne  et 
contre  des  troncs  de  peupliers  un  fourreau  semblable  k  celui  de  salieolellaf  c'est-^- 
dire  recouvert  de  debris  ligneux  et  de  petites  parcelles  d'^corce.  Les  chenilles 
oontenues  dans  ces  fourreaux  ressemblent  k  celles  de  rohoricoleUa.  Le  m&le 
(insecte  parfait)  est  plus  fonc^  que  chez  cette  derni^re  esp^ce ;  puis  les  ailes  parais- 
sent  un  peu  plus  allong^es.  La  femelle  est  aussi  tr^s-voisine  de  celle  de  roborico- 
lella ;  seulement  chez  elle  la  touffe  anale  est  d'un  blanc  de  neige.  Est-ce  encore  \k 
une  esp^ce  distincte,  ou  bien  n'est-ce  qu'une  vari^t^  de  roboricolella  t  II  faudrait 
en  voir  un  grand  nombre,  ^tudier  les  nervures,  peut-6tre  l*anatomie  de  ohaque 
individu.  Malheuresement,  pendant  ces  trois  demi^res  ann^es,  des  gel^es  tardives 
ont  fait  disparaltre  presque  toutes  les  chenilles  de  Psychides,  et  plusieurs  esp^ces 
sont  devenues  tr^s-rares,  du  moins  dans  le  Doubs,  entre  autres  celle-ci,  ialieoleUa^ 
&c,  Jusqu'4  ce  que  I'individualiti^  de  I'esp^ce  soit  bien  prouv^e,  je  la  considers 
commc  une  vari^tS  de  roboricolella ;  je  I'ai  designee  sous  le  nom  de  anicanella^  qui 
indique  le  caract^re  le  plus  remarquable  chez  la  femelle.  M.  Speyer,  de  Khoden 
(Prusse)  m'a  communique  tout  recemment  une  paire  de  Tesp^ce  dont  11  est  ici 
question,  sous  le  nom  de  betulina^  qu*il  attribue  k  M.  ZeUer.  J*ai  figure  sous  le  no. 
73,  P.  anicaneUa,  femelle  {Mun.  det  Psychidei^  p.  100). 
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pectinations  rather  longer  than  two  antennal  joints  in  both,  sensory 
hairs  on  all  aspects,  but  no  scales ;  the  third  joint  without  pectinations. 
Length  of  spurs  (or  spines)  of  first  tibiae  *68-'70  (almost  the  same  as  beta- 
Una  which  =  '70,  this  figure  being  really  the  percentage  of  tibia  beyond 
the  origin  of  spine,  the  actual  length  of  tibia  is  '021  in.  as  against  .029in. 
in  P.  betulina.  In  B,  sepium  this  is  '49  and  in  L,  lapidella  '46). 
Female:  Antennae  with  thirteen  joints  (?  as  in  P.  betulina)^  the  tarsi 
with  four  joints,  the  anchylosis  of  four  and  five  leaving  a  mark 
extending  more  than  halfway  across  tarsus ;  in  other  respects  it 
resembles  ?  P.  betulina.  The  two  specimens  of  these  species  mounted 
for  comparison  differ  in  this  respect — that  the  pale  spots  on  the  dorsal 
abdominal  plates  are  in  P.  epjnwjella  on  segments  8,  4,  6,  6,  but  in  P. 
betulina  are  on  2,  8,  4,  5.  There  are  some  rather  long  loose  hair-scaies 
about  the  prothorax  and  mesothorax  dorsally,  and  the  points  that 
stud  all  the  plates  are  clearly  minute  spines  on  the  thorax.  The  wings 
are  minute,  colourless,  triangular  lappets ;  the  anal  tuft  white,  almost 
exactly  as  in  P.  betulina  (described  from  ?  bred  by  Mr.  Prout  from 
larvae  taken  an  Theydon  Bois), 

Note  on  P.  EPPiNOBiiLA. — This  certainly  appears  not  to  be  the 
salicolella  of  Bruand,  although  it  very  probably  is  the  salicolella  of 
those  authors  (and  collectors)  who  have  obtained  a  second  smaller 
Proutia  that  they  have  considered  should  be  distinguished  from  P. 
betulina.  The  latter,  however,  seems  to  have  been  so  imperfectly  known 
by  authors  that  it  must  often  have  been  noted  as  salicolella  if  one  may 
judge  from  the  records.  We  have  only  been  able  to  examine  three  g" 
specimens  of  P,  epirimjella,  one  bred  by  Mr.  Prout,  one  example  (locality 
unknown)  from  Dr.  Mason's  collection,  and  a  third  from  France  from 
Dr.  Staudinger.  The  only  ?  of  which  we  know  is  one  bred  also  by 
Prout ;  this  has  a  white  anal  tuft,  almost  like  that  of  P.  betulina. 

Cash. — The  case  is  very  characteristic,  reminding  one  much  of 
something  intermediate  between  a  case  of  P.  betulina  and  Fumea  casta. 
Like  the  former  it  is  covered  with  bits  of  bark,  wood,  and  leaves,  some 
of  which  are,  however,  placed  more  or  less  longitudinally,  odd  pieces 
also  frequently  standing  out  at  a  considerable  angle  from  the  base  (of 
a  spun-up  case)  where  such  longitudinal  pieces  are  usually  attached. 
This  makes  the  base  of  the  case  appear  much  more  bulky  and  the 
presence  of  three  or  four  pieces  of  longish  material  sticking  out  at  a 
sharp  angle  from  the  base  gives  the  case  a  peculiar  appearance.  The 
silken  tube  itself  appears  to  be  rather  slender,  tolerably  uniform  in 
width,  but  appearing  somewhat  larger  at  its  attached  end.  The 
material  with  which  it  is  covered  appears  to  be  anything  but  pieces  of 
grass  culms,  and  one  2  case  has  three  fine  thistle  prickles  standing 
out  beyond  the  head  of  the  case  for  4mm.,  in  the  most  characteristic 
Fumeid  manner.  The  cases  are  almost  black  in  tint,  that  of  the  $ 
about  10mm.  in  length,  that  of  the  male  about  7mm.,  and  with  rather 
more  free  silk  at  the  emergence  end  than  is  usual  in  the  cases  of  the 
Fumeas.  The  case  is  used  as  a  puparium,  the  female  pupa-skin  being 
left  within  it,  the  male  pupa-skin  protruding  from  the  5th  abdominal 
segment  (Described  from  cases  collected  by  Prout  at  Theydon  Bois). 
[We  suspect  that  Tompkins'  case  of  salicolella,  which  was  covered  with 
pieces  of  bark,  very  similar  to  that  of  P./usca  (hirsutella),  but  only  one 
third  of  its  size,  was  that  of  P.  betulina,] 

Comparison  of  cases  of  Pboutia  betulina  and  P.  bpfingblla. — The 
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material  for  differentiating  the  cases  of  P.  betulina  and  P.  eppingella  is 
scanty.  Both  appear  to  vary  much  both  in  the  materials  and  in  the 
closeness  or  looseness  with  which  they  are  applied.  P.  betulina  appears 
to  clothe  its  case  with  material  that  is  more  flatly  applied  to  the  case. 
A  case  (without  imago,  but  with  ^  pupa-case  protruding^  from  Mr. 
Mitford,  placed  in  the  Stephensian  collection  at  the  Britisn  Museum 
as  P.  salicolellaf  has  the  materials  very  openly  arranged,  so  that  the 
case  looks  exceedingly  like  that  of  a  miniature  C.  unicolor  when  that 
species  uses  bilberry  leaves  loosely  applied.  The  materials  appear  to 
be  bits  of  dead  leaves,  and  make  the  case  nearly  as  broad  as  long 
(Chapman). 

Pupa. — Male  (description  made  from  one  specimen) :  Smaller  than 
P.  hetuliruif  shows  the  (generic?)  character  of  Proutia  (as  compared  with 
Fumea)  of  the  cheeks  descending  only  to  the  level  of  the  end  of  labrum, 
maxillary  apex  sharp  rather  than  rounded.  It  projects  from  case  to  5th 
abdominal  segment,  which  is  partially  exposed.  Length  4-5mm.- 
5mm. ;  two  basi-antennal  hairs,  a  face  hair  above  labrum  and  two,  as 
usual,  on  either  side  of  labrum ;  antennae  and  second  legs  to  four-fifths 
wing,  1st  legs  to  three-fifths,  1st  femur  to  one-fourth  ;  labrum  twice 
length  of  maxillas,  widening  and  dividing  into  two  lobes  at  end; 
bristles  i,  ii,  iii,  iv,  v,  vi,  vii,  all  distinct  on  abdominal  segments,  where 
their  positions  are  exposed  ;  second  abdominal  spiracles  nearly,  if  not 
quite,  covered  by  hind  wing;  this  segment  broadens  anteriorly 
markedly ;  4-8  carry  anterior  dorsal  spines,  weaker  in  front,  but  also 
wider  (i.e.,  more  numerous),  stronger,  and  on  a  higher  base  backwards, 
so  that  the  ridge  they  stand  on  is  more  important  than  the  spines 
themselves ;  the  points  of  the  posterior  (intersegmental)  hooks  are  very 
distinct  on  4,  5,  6,  7  ;  a  subspiracular  depression  at  anterior  margin  of 
segment  and  a  pit  lower,  towards  posterior  part  of  segment,  indicate 
the  flange  on  4, 5,6,7;  proleg  marks  strong ;  anal  hook  well  developed, 
the  actual  points  being  directed  ventrally  and  even  somewhat  forwards. 
Female  (dehisced):  4-8mm.  in  length,  is  without  the  head-cover  (which  is 
attached  to  imago).  What  remains  is  very  similar  to  Funiea  in  the 
opened  anterior  portion ;  the  wings  adhere  to  their  position,  but  the 
mesothorax  (^)  is  separated  from  metathorax  and  from  its  fellow  of 
the  opposite  side,  and  is  curled  inwards  a  little  and  sets  forward  at  the 
middle  line  (posteriorly)  from  the  metathorax  ;  the  prothoracic  piece 
adheres  to  this  posteriorly  (in  middle  line)  but  is  set  forward  anteriorly, 
the  pro-  and  mesothoracic  pieces  thus  making  a  zigzag  forwards ;  the 
dorsal  head-piece  is  a  very  minute  scrap  set  well  forwards  in  front  of 
a  well-developed  intersegmental  piece ;  the  leg-pieces  are  set  forward  in 
front,  their  anterior  border  forming  a  nearly  complete  ring  at  front  of 
the  pupa-case ;  the  rest  of  the  case  is  cylindrical  and  hardly  begins  to 
taper  on  7th  abdominal  segment,  but  does  so  rapidly  on  8,  9,  10 ; 
anterior  dorsal  hooks  on  4,  5,  6,  7  ;  posterior  on  8,  4,  5,  6,  they  point 
well  forwards  (when  segments  are  stretched) ,  and  are  very  fine  and  sharp ; 
no  anal  hooks ;  the  usual  hairs  are  present  as  in  (J^  ;  there  are  four 
depressions  below  spiracle,  one  at  anterior  and  one  at  posterior  border 
of  segment,  a  third  directly  below  spiracle,  and  a  smaller  one  between 
all  these ;  the  first  two  and  spiracle  form  nearly  an  equilateral  triangle, 
the  first  three  a  similar  triangle  inverted;  proleg  scars  marked; 
hindwing  does  not  quite  cover  1st  abdominal  spiracle.  The 
curious  arrangement,   by  which   in  Psycbids  the  incision  between 
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abdominal  segments  2-8  is  free  dorsally,  and  fixed  ventrally,  is  well  shown 
in  this  specimen.  What  looks  like  the  posterior  border  of  the  2nd,  runs 
laterally  into  the  middle  of  8rd.  A  second  glance  suggests  aD  exaggerated 
form  ot  the  anterior  widening  of  2,  which  obtains  in  $ .  This  is  not 
so,  as  the  true  line  of  division  is  in  direct  line  below  (but  fixed).  The 
actual  fact  is  that  the  intersegmental  membrane,  2-8,  which  is 
movable  dorsally,  divides  here,  and  sends  a  branch  into  middle  of  8 
below  spiracle,  i,e,y  a  portion,  ordinarily  of  stiff  chitin  on  flank  of 
segment,  is  here  on  8  limp  and  of  the  usual  intersegmental  structure. 
The  wings  are  attached  to  end  of  1st  abdominal,  the  8rd  tarsi  beyond 
them  reach  posterior  margin  of  2.  Passing  forward,  in  middle  line, 
we  meet,  at  fairly  equal  distances,  and  on  a  level  with  wing-tips,  the  8rd 
femora,  2nd  legs,  1st  legs,  1st  femora,  then  would  come  the  labial 
palpi  which  are  missing  (attached  to  imago).  Longitudinal  impressed 
lines  on  venter  of  8  and  of  10  very  strong ;  obsolete  spiracles  of  8  very 
prominent ;  hairs  dorsally  on  8  and  9,  two  on  either  side,  none  on  10. 
The  face-piece  is  very  like  that  of  P.  betuUna  $  ,  with  a  wide  labium, 
the  conjoint  4-lobed  maxillsB  and  labium  (with  the  pale  central  spot), 
two  labral  and  one  supra-labral  bristles  on  either  side;  jaws  pro- 
nounced (Chapman^. 

DEmscENCE. — The  pupal  dehiscence  is  as  in  P.  betuUna  ;  the  head 
and  leg-parts  separate  in  one  piece,  but  remain  nearly  in  place  by 
inner  coverings  of  8rd  legs,  which  retain  their  tarsal  ends  in  situ 
between  wing  tips ;  splits  down  back  to  not  quite  posterior  margin  of 
mesothorax ;  dorsal  head-piece  a  very  definite  little  scrap ;  the  pro- 
thorax  extended  tandem  od  either  side  in  front  of  mesothorax. 

FooDPLANT. — ?  Lichens  growing  on  sallow  and  willow  trunks. 

Time  of  appearance. — Larvae  (fullfed)  June  9th,  1891,  in  Epping 
Forest,  near  Theydon  Bois,  imagines  bred  June  28th-29th  (Prout). 
[The  male  salicolella  bred  June  28rd,  1859,  from  Hampstead  Heath 
cases,  by  Tompkins,  was  possibly  P.  betulina.'] 

Habits  and  Habitat. — Practically  unknown.  Prout  found  the 
three  cases,  from  which  the  ^  and  $  that  we  have  described  were 
bred,  on  an  old  lichen-covered  willow-trunk  in  Epping  Forest  near 
Theydon  Bois.  We  doubt  very  much  whether  the  bark-covered  cases 
found  on  buckthorn  on  Hampstead  Heath  by  Tompkins,  and  afterwards 
by  Mitford  on  birch,  can  be  referred  to  this  species,  but  rather  suspect 
they  belonged  to  P.  betuUna. 

Localities. — Essbx  :  Epping  Forest  near  Theydon  Bois  (Prout).  [Possibly 
the  following  belong  to  P.  iefuZi?ia— Middlesex  :  Bishop's  Wood  (Baldwin  tette 
Barrett),  Hampstead  Heath  (Tompkins).  Surrey:  West  Wiekham  (Tompkins), 
Mickleham  (Mitford)] . 

Distribution. — Unknown.  Staudinger  sent  Chapman  a  Continental  example 
from  Fbakce  but  without  further  data  or  more  definite  locality. 

Subfam. :  Fumeinae. 
Tribe:  Fumeidi, 

The  Fumeas  proper  consist  only  of  the  few  species  whose 
males  have  scaled  pectinations  to  the  antennae,  whose  females 
emerge  from  the  puparium,  whilst  the  pupal  skin  is  retained  within  it, 
the  female  laying  her  eggs  in  the  latter;  the  male  pupa  partially 
emerging  from  the  case  and  being  provided  with  two  ventro-anal 
spikes;  the  larva  forming  a  case  composed  of  silk  with  a  few 
small  pieces  of  grass-culms  placed  parallel  to  each  other,  and  in  the 
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direction  of  the  long  axis  of  the  case.  Although  much  has  been 
written  of  these  insects  little  is  known  about  them,  and  no  author  of 
repute,  except  Bruand,  has  attempted  to  work  out  the  life-histories  of 
the  closely  allied  species,  and  some  of  his  descriptions  are  far  from 
satisfactory.  It  would  appear  that  the  known  species  really  to  be 
included  in  the  subfamily  are  as  follows  :  lu'tiatlatella,  raiblensiSf  comi- 
telloy  norvcijica^  saxicolellay  suhjiavella,  edwardsellay  crassiorella,  affinis, 
mit/ordella,  hibemicella,  castay  scoticay  (jei-manica,  and  a  number  of 
casta-like  forms  that  may  or  may  not  be  entitled  to  specific  rank. 

Of  these  there  appear  to  be  two  pfroups  separable  on  account  of 
their  neuration,  one  group  following  the  Epichnopterygids  and  having 
a  distinct  '*  cellula  intrusa,'*  whilst  the  other  has  the  median  nervure 
running  through  the  discoidal  cell  without  bifurcation.    These  are : 

(1)  RetictdaUlla,  traibleniU,  comiteUay  norvegica  (teste  Heylaerts]. 

(2)  *  SaxicolelUiy  eubJlaveUat  edwarduUay  craetiormay  affinity  mitjordeUay  Mber- 
niceUay  ecLStay  seotieay  germaniea. 

The  true  Fumeids  differ  from  their  near  allies,  the  Proutiids,  by 
having  long  spurs  on  the  anterior  tibiae,  and,  in  this  respect,  agree 
with  the  higher  Macro-Psychids,  excluding  the  Epichnopterygids  which 
have  short  (or  no)  anterior  tibial  spurs  and  also  scaleless  pectinations 
to  the  antennae,  the  Proutiids  agreeing  with  the  Epichnopterygids  in 
the  latter  character.  The  distinction  in  the  antennae  is  probably  much 
older  than  that  of  the  tibial  spurs,  since  no  transitional  stages  of  the 
former  are  known,  whilst,  as  regards  the  spurs,  we  have,  on  the  Epich- 
nopterygid  side,  the  genera  Bijugie  and  Fsychid^a,  which  are  transi- 
tional, leading  from  the  Micro-Psychids  to  Epichnopteryx  (without 
spurs),  the  tendency  to  long  spurs,  however,  failing  on  this  side  and 
not  going  beyond  the  transitional  forms.  On  the  Fumeid  side  leading 
to  the  Macro-Psychids,  the  Fumeas  present  transitional  forms,  some 
species  with  fairly  short  and  others  with  long  spurs.  Those  with  short 
spurs  are  reticidatclla  and  comitella,  and  it  is  interesting  to  note  that 
both  these  species  retain  the  tessellated  wing-marking  so  common  in 
the  Micro-Psychids.  The  spur,  broadly  speaking,  reaches  to  the  end  of 
the  tibia  in  all  cases,  occasionally  it  distinctly  projects  beyond  it.  But 
we  may  assume  that  the  end  of  the  tibia  is  its  limit,  without  serious 
error,  and  may  express  the  length  of  the  spur  by  the  distance  of  its 
point  of  origin  from  the  end  of  the  tibia  by  a  decimal.  The  range  of 
variation  in  the  length  of  the  spur  in  the  tribe,  is  from  *56  in  B. 
reticxdatella  to  '88  in  b\  germaniea.  This  affords  a  specific  character  of 
some  value.  Based  on  the  length  of  their  anterior  tibial  spurs,  the 
Fumeids  work  out  as  follows : 

(1)  Short  spurs  (under  '04  of  tibia) — reticuUxtelUiy  comiteUay  ruyrvegica, 

(2)  Intermediate  spurs  (from  *65-*71  of  tibia) — subflaveUay  edwardeeUdt 
crattiorellay  affiniSy  mitfordellay  hibemicella. 

(3)  Long  spurs  (from  '77-'81)— fcotica,  casta  with  vara,  minofy  intermedieUat 
bowerella;  (spur  '88)  germaniea. 

Another  character  (probably  never  more  than  specific)  is  afforded 
by  the  number  of  antennal  joints.  In  this  character,  Chapman  says, 
there  appears  to  be  some  amount  of  variation  in  each  species,  and 
although  one  might  properly  separate  the  crassioreUa  with  21  and  24 
joints  respectively,  as  distinct  species,  yet  one  hesitates  to  do  so  when 
one  finds  examples  with  22  and  28  joints,  amongst  specimens  that  it  is 
impossible  to  doubt  are  all  the  same  species,  and  the  same  considera- 
tions  apply  strongly  to  the  forms  of  coita.     The  origin  of  this 
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variation  has  been  traced  by  Chapman,  who  shows  that  there  is, 
in  all  Fumeids,  a  large  basal  joint,  then  a  largish  globular  joint, 
before  we  come  to  the  flagellar  joints  carrying  the  pectinations; 
occasionally  (and  this  seems  to  be  an  individual  and  not  a  specific 
character)  there  intervenes  between  the  2nd  joint  and  the  normal  1st 
joint  of  the  clavola  (or  flagellum)  a  very  short  joint  without  pectina- 
tions. In  one  instance,  joints  8  and  4  \i,e,,  joints  1  and  2  of  clavola) 
are  fused  together,  making  a  long  joint  with  four  pectinations.  The 
last  flagellar  joint  also  is  usually  a  simple  one  without  pectinations, 
but  occasionally  this  is  very  small,  and  at  times  wanting,  and  then  the 
last  joint  is  one  with  two  short  pectinations.  Based  on  the  number 
of  antennal  joints  we  get  the  following  division : 

(1)  20  joints  or  more:  Reticulatella  (22),  eomiteUa  (20),  norvegica  (22),  erasHor- 
eUa  [24  (one  race),  22  (second  race)],  affinis  (24), iubJlaveUa  (24),  edwardsella  (20). 

(2)  Fewer  than  20  joints:  Mitfordella  (17-18),  hihenticella  (19),  casta  ab. 
minor  (18),  casta  (type)  (18),  casta  var.  inlermedieUa  (19-20),  howereUa  (16-17), 
scotica  (19-20),  germanica  (19-20). 

Chapman  observes  that  the  length  of  the  antennal  joints  are 
fairly,  and  the  length  of  the  pectinations  very,  uniform.  The  great  mass 
of  specimens  have  pectinations  between  *49mm.  and  *51mm.,  whilst  the 
length  of  the  antennal  joints  is  less  uniform — four  crasdorella  vary 
from  '164mm. -'195mm. ;  affinis^  suhfiavella  and  casta  from  '200-'208 
(except  one  of  the  latter  *210);  intermedidla  runs  from  *216-'227, 
bowerella  *240,  fjei*manica  -182-*194.  There  is  too  httle  material 
perhaps  for  generalisation,  but  the  character  may  be  of  specific  value  in 
bowerella  t  and  as  a  general  rule  it  may  be  stated  that  pectinations  are 
of  uniform  length  throughout  the  genus,  but  that  the  length  of 
antennal  joints  varies  directly  with  the  size  of  the  insect  and  inversely 
as  the  number  of  joints. 

The  character  on  which  most  reliance  has  hitherto  been  placed  in 
distinguishing  species  has  been  the  form  and  size  of  their  wings  and 
even  their  colour.  As  we  have  already  noticed,  reticulatella  and  comi- 
tella  are  distinguishable  by  possessing  definite  wing  markings,  but  the 
remaining  species  possess  no  reliable  characters  in  this  direction. 
Colour  is  certainly  of  no  real  value,  all  the  species  go  brownish  with 
age  and  many  are  of  varying  colour  when  fresh.  The  form  of  wing 
is  certainly  variable  within  the  limits  of  one  species,  but  is  not  so  easy 
to  define  as  constant  between  difierent  species.  In  the  British  forms 
that  have  been  divided  into  various  species  the  apparent  form  of  the 
wing  is  possibly  much  more  dominated  by  various  styles  of  setting 
than  by  any  inherent  character.  All  the  species  have  a  certain 
amount  of  natural  curvature  in  the  wings  and  also  a  certain  amount  of 
pleating  or  folding  at  nervures,  and  the  extent  to  which  these  are 
straightened  out  by  pressure  and  flat  setting,  or  exaggerated  by  droop- 
ing, makes  an  immense  difference  in  the  apparent  shape  of  the  wings. 
There  appears  also  to  be  considerable  variation  in  size  within  the 
limits  of  a  species.  Some  species,  however,  are  distinctly  larger  than 
others,  the  largest  being  crassiorella.  The  apterous  femcdes  also 
present  certain  characters,  but  Chapman,  to  whose  work  we  are  again 
indebted  for  the  material  in  this  part  of  our  book,  states  that  he  has 
so  far  been  able  to  difl'erentiate  only  two  forms  associated  with  known 
species,  these  are — crassiorella  and  our  common  British  casta.  He 
separates  that  of  crassiorella  by  its  larger  size,  dark  vinous  colour,  and 
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ospeciallj  as  having  the  tarsal  joints  reduced  in  number  to  8,  4,  4,  as 
the  typical  {prm,  and  to  8,  8,  4  and  4,  4,  4  as  exceptions.     F.  casta 
$  has  always  5,  5,  5  as  the  tarsal  formula,  and  is  of  a  greyish  instead 
of  a  vinous  tint. 

The  larval  cases  are  even  more  difficult  to  deal  with.  Chapman 
notes  that  **  their  variations  in  size  depend  chiefly  on  sex,  the  $  s 
always  having  the  larger  cases ;  they  depend  also  on  the  particular 
race,  but  this  is  not  by  any  means  the  same  as  a  particular  species. 
They  also  depend  on  the  material  of  which  the  cases  are  made.  These 
materials  are  usually  stated  to  be  straws  of  grass,  and  they  often  are 
so,  and  the  size  of  those  available,  makes  much  difference  in  the 
appearance  of  the  cases.  But  the  cases  are  often  made  of  other 
material  than  grass,  and  I  think  that  many  of  those  that  are  confi- 
dently taken  offhand  to  be  of  grass  because  of  their  whitish  colour,  are 
more  often  made  of  bits  of  dead  culms  of  other  plants.  In  some 
instances  leaves  of  fir  are  used  and  this  by  both  the  smallest  black 
forms  and  the  larger  pale  ones.  Altogether,  though  the  differences  in 
cases  are  very  great,  I  feel  unable  to  make  anything  of  their  characters 
for  specific  discriminations.  **  It  would  certainly  appear  from 
Bruand's  description  of  the  case  of  comiullay  that  this  species  at  least 
(possibly  all  the  species  of  Bruandia)  has  a  case  that  presents  characters 
somewhat  intermediate  between  tnose  of  Proutia  and  Fumea.  He 
notes:  "Le  fourreau  (of  comiteUa)  est  compost  de  petites  pailles 
plac6es  longitudinalement,  mais  d*une  maniSre  moins  r^guli^re  que 
chez  crcusiorella,  et  entrem^l^s  de  quelques  petits  debris  d'^corce  ;  il 
est  k  peu  pr^s  une  fois  plus  petit  que  celui  de  crassiorella,** 

The  Fumeinae  show  distinct  intermediate  and  transitional  forms. 
Thus  the  males  of  reticvlatdla  and  comitella  not  only  have  short 
anterior  tibial  spurs,  and  wing-speckling  of  the  Taleporiid  type,  but 
they  also  possess  a  ^'  cellula  intrusa,*'  characteristic  more  particularly 
of  the  Proutiids,  the  Epichnopterygids,  and  certain  other  branches  of 
the  higher  Psychids ;  crassioreUa  has  anterior  tibial  spurs  of  length 
intermediate  l>etween  those  of  reticidateUa  and  ceuta,  but  this  species  is 
without  the  cellula  intrusa  except  as  a  rare  aberration  (Chapman  notes 
an  example  with  it  on  one  forewing  only  and  Bruand  figures  one  in 
his  neuration  of  the  insect),  and  has  no  Taleporiid  wing-specklings,so 
that,  although  less  markedly  typical  than  the  long-spurred  species  of 
Fumea,  it  is  much  nearer  these  than  the  short-spurred  Bruandia  (the 
generic  name  which  we  would  apply  to  include  reticidateUa  and 
comiteUa),  We  consider  crassioreUa,  on  account  of  the  intermediate 
condition  of  the  anterior  tibial  spurs  and  the  large  number  of  antennal 
joints,  also  worthy  of  generic  rank,  and  propose  for  it  the  name  Masonia 
(after  Dr.  Mason  whose  generosity  in  allowing  his  specimens  for  study 
may  here  be  courteously  acknowledged).  This  leaves  in  Fumea,  in 
sensu  strictiore,  only  those  species  that  have  long  anterior  tibial  spurs, 
and  it  is  in  this  strictly  limited  sense  that  we  propose  to  use  the 
name.  We  thus  get  in  the  Fumeidi  the  three  genera :  (1)  Bruandia 
— with  reticulateUa  as  type.  (2)  Masonia — with  crassioreUa  as  type. 
(8)  Fumea — with  casta  as  type. 

The  scaling  of  the  pectinations  of  the  antennsB  is  the  most 
important  point  in  the  classification  of  the  Fumeids,  broken  only  by 
Proutia  at  the  very  bottom  of  the  Macro-Psychids ;  the  character  is,  how- 
ever, constant  in  all  the  Psychidae,  and  equally  absent  in  Fpichnoptery^ 
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gidae.  The  anterior  tibial  spurs  are  equally  constant  in  the  terminal 
forms  but  less  settled  low  down.  We  first  find,  therefore,  scaled 
antennal  pectinations  in  the  lower  Fumeids,  then  the  gradual  acquisi- 
tion of  long  anterior  tibial  spurs ;  a  tendency  to  develop  long  spurs 
also  occurred  in  the  Bijugids,  but  did  not  affect  the  Epichnopterygids. 
The  long  anterior  tibial  spurs  of  Fumea  (as  limited  above)  and  the 
absence  of  the  cellula  intrusa  suggest  distinctly  that  they  are  on  the 
direct  line  of  evolution  of  the  true  Psychidae,  the  intermediate  con- 
ditions of  the  anterior  tibial  spurs  and  the  presence  of  the  cellula  intrusa 
placing  Masonia  and  Bruandia  nearer  the  Luffiids  and  Proutiids,  and 
also  nearer  the  Epichnopterygids.  The  presence  of  the  pupal  ventro- 
anal  spikes  show  these  Fumeids  to  be  distinctly  Macro-Psychid 
whilst  the  larvae  are  very  similar  to  those  of  Froutia.  Although  the 
carrying  of  the  pupal  head-parts  by  the  female  on  emergence  is  rather 
a  character  of  Proutia  and  Epichnopteryx^  Chapman  observes  that  he 
has  seen  several  Fumea  females  with  the  pupal  head-parts  attached,  so 
that  Fumea ,  has  clearly  not  escaped  this  tendency,  still  in  Fmrua 
it  is  very  unusual,  and  one  might  say  pathological,  as  it  occurs 
only  rarely  and  in  individuals  of  species  that  have  not  the  habit 
normally,  and  there  are  usually  with  the  head-parts  some  other 
pupal  parts  not  symmetrical  on  both  sides.  The  apterous  female, 
even  when  copulation  is  taking  place,  keeps  the  ovipositor  partly 
within  the  case,  the  eggs  being  afterwards  laid  within  the  empty 
pupal  skin.  The  eggs  themselves  are  not  so  fragile  as  those  of  LuffCa 
OT  Epichnopteryx,  and  are  mixed  with  the  hairs  from  the  anal 
tuft.  Latitude  has  a  great  deal  to  do  with  the  time  of  emergence  of 
the  imagines,  but,  in  Britain, from  the  middle  of  June  until  the  middle 
of  July  covers  the  general  period  of  emergence  for  the  imagines  of 
most  of  our  species. 

There  is  no  modem  work  from  which  one  may  obtain  a  brief 
knowledge  of  the  Palsearctic  species  that  are  not  British,  and  as  we  are 
quite  ignorant  of  the  number  of  species  inhabiting  our  islands  we 
propose  giving  a  brief  summary  thereof.  No  known  species  of 
Bruandia  occurs  in  Britain,  unless  noj^egi^a  [which  Heylaerts  states 
{in  litt.)  most  positively  has  the  cellula  intrusa]  occurs  in  our  more 
northern  latitudes.    The  following  are 

The  Paljeabgtic  species  of  the  genus  Bbuamdu. 

Bruandia  reticulatella,  Bruand. — Okigikal  description.  Ptyche  reti- 
cvZat«ZZa,  Mann,  Mas  13mm.  Also  rotundatae,  nitentes;  anticaa  pallid^  albo-griseaB, 
fasciis  transversis  brunneis  tesselatas,  posticas  subhyalinae.  Anteriarum  oosta, 
omnium  margo  brunnead ;  fimbria  albicans,  nitensque.  Antennea  tenuibus  plumolis 
pectinateB,  brunneo-cinerese ;  caput  concolor,  necnon  corpus.  Femiua  larvaque 
ignotSB  (Bruand,  Man.  des  Psychides^  p.  88). 

Bruand  (who  describes  from  one  of  Mann's  Austrian  specimens) 
compares  it  in  shape  and  form  of  wings  with  a  small  pulla  ;  the  fore- 
wings  very  pale  grey,  with  transverse  brown  reticulations  which  extend 
from  the  costa  to  the  inner  margin  ;  there  are  a  dozen  of  these  trans- 
verse rays  and  they  form  a  W  in  the  middle  of  the  wing ;  the  costa 
and  the  margin  preceding  the  fringe  are  brown,  the  fringe  itself  whitish, 
silky,  and  very  shiny  on  all  four  wings.  The  hindwings  are  grey- 
brown,  a  little  hyaline,  almost  unicolorous,  with  the  margin  preceding 
the  fringe  as  in  the  forewings.  The  body  and  the  antennas  are  of  a 
pale  giey-brown,  the  latter  oiUated  with  rather  fine  pectinations.  Chap- ' 
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man  notes  as  follows :  '*  <J^ ,  22  joints  to  the  antennie,  the  anterior  tibial 
spur  arises  at  '56  the  length  of  the  tibia  from  its  further  extremity 
giving  the  length  of  the  spar  on  the  assumption  that  the  extremity  of 
the  spur  reaches  exactly  the  end  of  tibia.  Anterior  wings  Idmm.,  in 
expanse.  The  wing-texture  and  general  appearance  is  much  like  that 
of  BijugU  hombyceUay  more  flimsy  and  translucent  than  in  the  true 
Fumeas.  The  costa,  too,  is  more  rounded  than  in  the  species  of 
Fumea,  i.e.^  the  central  portion,  which  is  usually  straighter  than  the 
basal  or  apical  portion,  or  even  quite  straight,  is  either  very  short  or 
partakes  of  a  continuous  curve  from  base  to  apex.  The  colour  is  pale 
yellowish-brown,  with  a  network  of  slightly  darker  brown  (doubtless 
the  darker  portion  is  much  more  nearly  black  in  fresh  specimens).  The 
darker  markings  follow  the  nervures  longitudinally  and  between  the 
nervures  form  transverse  bands,  usually  not  crossing  the  nervures, 
but  alternating  at  the  .nervures.  The  paler  spots  are  fairly  circular, 
or,  at  least,  of  equal  transverse  and  longitudinal  dimensions.  The 
dark  marks  in  the  discoidal  cell  do  not  cross  the  median  nervure,  but 
alternate  at  it.  From  the  cell  to  the  fringe  are,  in  each  intercellular 
space,  four  pale  patches,  and  one  may  count  thirteen  dark  marks  along 
the  costa  and  ten  along  the  inner  margin,  the  two  or  three  basal  ones 
being,  in  each  case,  ill-marked.  The  hindwing  is  marked  only  by 
slightiy  darker  nervures.  Specimens  bred  from  Cannes,  however,  that 
agree  absolutely  with  the  specimens  from  which  this  description  was 
made  in  the  formula  of  the  tibial  spur,  viz.,  *57  and  '56,  in  the  greater 
transparency  of  the  wings,  and  in  the  roundness  of  the  costa  and  apex, 
vary  in  wing  expanse  from  9mm.  to  16mm.,  are  very  dark  in  colour 
and  exhibit  reticulation  that  can  only  be  detected  with  difficulty." 
Chapman  suspects  that  this  may  be  the  norvegica  of  Heylaerts,  if  not 
he  proposes  for  it  the  name  of  var.  obscureUa  (in  litt,). 

BBnAia>iA  BAOSLBNSis,  Mauu. — Obioinal  DifiORiPTioN.— -JVimea  raihleruUf 
n.  sp.  s .  Der  Fumea  retieulatella  zunaohst,  aber  ^  grdsser  (wie  eine  kleine 
bombyceUa),  etwas  gestreckter  und  diiimer  besohuppti  heller  grau,  Vorderfliigel  mit 
rindenartigen  Querriefen,  dieae  aber  feiner,  weniger  scharf  als  bei  reticvlaieUa  and 
etwas  dunkler  asohgraa  als  der  Fliigelgmnd,  nioht  brannlich,  Spitze  vorgezogen, 
Hinterfliigel  und  Unterseile  einfarblg  hellgrau.  Die  Wimpern  an  den  Eammzahnen 
der  Fiihler  scheinen  mir  etwas  ktlrzer  und  f einer  als  bei  retieulatella,  Zunge,  Beine 
wie  gewdhnlich.  Am  28  Juni  fing  ich  am  friihen  Morgan  zwei  Mannchen  auf  der 
Grayenlahn,  im  Krummholz,  wo  sie  langsam  flogen  [Mann,  Verh,  zooL-hot.  Get, 
ir»«n,  XX.,  p.  40(1870)]. 

Mann's  remark  that  it  is  nearest  to  F.  retUuLauUa,  but  one-fourth 
larger,  leads  us  to  place  the  species  here,  and  his  note  that  it  <<  is 
somewhat  more  elongated  and  thinner  scaled,  paler  grey,  the  transverse 
reticulations  considerably  smaller  than  in  reticulateUa,  and  always  of  a 
darker  ash-grey  than  the  ground  colour,  not  brownish,"  suggests  that 
it  may  have  been  a  somewhat  larger  form  than  usual  of  the  latter 
species.  Chapman  notes  that  his  Biviera  specimens  of  reticulateUa 
show  that  the  species  varies  much  in  size  and  tint. 

Bbuandia  comitella,  Bruand. — Obioinal  dxscbiptxok. — Peyche  eomiteUa, 
Mas :  CrattioreUd  minor :  alas  paulul6  minus  elongatas ;  colore  similes,  sed  strigis 
parte  extreme  tesselatee.  Femina :  CTastiorelld  affinis,  at  dilucidior ;  pili  autem 
mnuginosi  partis  analis  obscuriores.  Involucrum :  CrasiioreUae  similis,  sed  paleis 
gracilioribus  neenon  rarioribus.  Eruca:  Crattiorella  pallidior,  lineis  autem 
nigris;  capitis  praesertim  lineamentis  difFert.  Envergure  du  m&le  15mm.  The 
male  is  blaokish-grey,  a  little  less  dark  than  M.  crauioreUa,  the  ground  colour  of  the 
wings  relicolated  as  in  T.  tvbvlota  (bat  less  distinotly).    This  retioolation  of  the 
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Upper  wings  makes  it  impossible  to  confonnd  eomiteUa  with  its  allies.  The  wings  a 
little  less  rounded  and  proportionately  more  elongated  than  crastiorella,  the 
antenna  feebly  pectinated  as  in  salicolelUif  &g.  The  female  is  very  similar  to  that 
of  crtutiorella^  but  it  is  a  little  smaller,  a  little  less  hairy  and  of  a  less  vinous  tint 
(some  examples  of  comUella,  however,  also  have  this  tint,  but  it  is  then  uniform, 
whilst  in  erasnorella  it  exists  more  particularly  on  the  sides  and  in  the  incisions). 
The  legs  of  crasHorella  are  blacker  than  those  of  eomiteUa^  the  dorsal  shields  are 
also  darker  in  the  former  than  the  latter ;  lastly  the  silky  anal  tuft  is  paler  in 
erassioreUa  (Bruand,  Mon.  des  Psy chides ,  p.  96). 

This  species  much  resembles  B,  reticuLateUa,  It  has  a  more  solid 
aspect  than  that  species,  the  reticulations  are  more  confined  to  the 
apical  portion  of  the  wings,  the  costa  is  rather  straighter,  and  the  usual 
tint  is  much  darker.  It  is  generally  possible  to  distinguish  several 
rows  of  pale  spots  parallel  with  the  hind  margin  and  a  darker  shade 
occupying  the  distal  margin  of  the  cell.  The  most  certain  characters 
by  which  to  recognise  it  are  the  tibial  spur  length  of  *61-'62,  and  the 
20-]ointed  antennsB  (Chapman).  Food-plant:  Bruand  says  that  the 
larvsB  live  on  the  lichens  of  old  dwarf  sallows,  that  they  are  to  be  found 
at  the  same  time  as  P.  salicolella,  sometimes  even  on  the  same  tree. 
Com  :  The  case  is  composed  of  short  straws,  placed  longitudinally,  but 
less  regularly  than  in  crassioreUa  and  mixed  with  small  pieces  of  bark. 
Larva:  The  larva  is  dirty-yellow,  or  pale  brown,  not  vinous,  with 
three  lateral  streaks,  very  marked  on  the  anterior  segments,  and 
almost  obliterated  on  the  4th  ^Ist  abdominal).  These  streaks  are 
black  on  the  1st  segment,  blacKish-brown  on  the  2nd,  and  quite 
feeble  on  the  drd.  For  the  rest,  even  on  the  1st  segment  the  two 
upper  streaks  alone  are  well  marked,  the  lower  is  much  less  intense 
and  sometimes  broken  on  the  1st  segment.  Between  the  first  and 
second  streaks,  is  a  little  round  point,  black  on  the  two  anterior  seg- 
ments, less  marked  on  those  following.  The  head  corneous,  shining, 
of  the  same  colour  as  the  body,  with  three  longitudinal  lines  on  each 
cheek ;  the  upper  of  these  lines  is  very  slender  and  descends  almost  to 
the  mandibles,  the  two  lower  are  shorter,  more  pointed  at  the  extremity, 
and  thicker  at  the  base  (against  the  edge  of  the  first  segment). 
Between  the  two  cheeks  two  other  rather  finer  lines  run  from  the 
summit  of  the  head  (where  they  unite  into  a  rather  sharp  point)  down 
to  the  mandibles,  thus  forming  an  elongated  triangle.  Comparison 
with  larva  o/M.  crassioreUa :  This  larva  differs  from  that  of  crassioreUa  in 
its  ground  colour  and  streaks  being  less  vinous,  by  the  absence  of  one 
of  the  intermediate  points,  by  a  greater  development  of  the  longitudinal 
streaks,  and  by  the  markings  on  the  head.  Pupa:  Yellow-brown  with 
a  blunt  anal  end.  Time  of  appearance :  The  eggs  hatch  in  June,  the 
larvsB  hybemate  small,  in  the  deep  crannies  and  among  the  moss  on 
the  willow  stems.  They  are  full-grown  from  May  15th-20th,  pupate 
at  end  of  month,  the  imago  emerging  from  June  10th  to  20th. 
France:  Besan9on  (Bruand). 

Bbuamdia  nobveoioa,  Schoyen. — Synonymy.  Norvegica,  SohSyen,  "Nyt 
Mag.  f.  Naturv.,'*  1880,  p.  803 ;  Heyl.,  *»  Ann.  Soc.  Ent.  Belg."  xxv..  p.  73  (1881) ; 
"0,-R.  Soo.  Ent.  Belg.,*'  xxvi.,  p.  cxl  (1882);  "Rom.  M^m.,"  ii.,  p.  7  (1885); 
Lampa,  •*  Ent.  Tids.,"  1886,  p.  39.  NitideUa,  Schneid.,  "Enum,  Ins.  Norv.,"  iii., 
p.  36  (1876).  OniaiNAL  description.  Furnea  norvegica.  Mas:  F,  erassiareUaey 
Brd.,  similis;  non  brunneo-  sed  griseo-fuscus,  fere  murinus;  alis  anterioribus 
elongatis,  angulo  eztemo  rotundato,  posterioribus  latioribus,  rotundatis,  squamulis 
teneribus  griseis  obtectis.  Capite  parvo,  omnino  dense  laete  griseo-hirto  ;  pseudo- 
palpis  brevibus  griseis ;  antennis  griseis  ad  apicem  bipectinatis,  20-articulatis,  oiliis 
longioribus ;  thorace  abdomineque  dense  griseo-hirto ;  abdominis  ultimo  segmento 
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pills  longissimis  obtecto.  Pedibus  flavo-grisois,  tibiis  anterioribus  spina  magna 
adheerente.  Alarnm  fimbriia  flavo-albidis,  nitidiSi  ad  basin  obscurioribos.  Alls 
anterioribus  costis  11,  oelluiaa  discoidalis  oellula  magna  intrusa*.  Exp.  al.  16mm.- 
20mm.  Fexina. — Etiam  F,  craasiorellae,  Brd.,  $  simillB,  omnino  tamen  flavo- 
grisea;  capite  parvo,  brunneo-griseo  nitido;  ocolis  magnis  compositis;  antennis 
flavo-albidis,  fere  hyalinis.  Segmentis  3  primis  supra  flavo-brunneis  nitidis ; 
segmentis  abdominalibus  supra  macula  qua^ngulari  brunnea,  neo  nigra  ;  ultimo 
segmento  pilis  longissimis,  albidis  nitidlsque  obtecto  ;  oviducto  articulato.  Pcdibus 
flavis  fere  hyalinis.  Larva. — F,  crassiorellae,  Brd.,  larvBB  similis ;  capite  tamen 
nigro  strigis  luridis;  thoracis  segmentis  strigis  latioribus  nigris;  abdominis 
segmentis  magis  ferrugineis.  Involucrubc. — ^Breve,  cjlindricum,  paleis  longitrorsum 
obteotum.  Habitat. — Norvegia  (et  ?  Suecia)  montana ;  Gallia  meridionalis  (Alpes- 
Maritimes)  (Hejlaerts,  '*  Comptes  Rend.  Soc.  Ent.  Belg,^^^  xxvi.,  p.  cxl). 

Although  B,  norrcffica  was  first  made  known  (by  publication)  by 
Schoyen,  he  evidently  used  a  name  that  had  been  previously  given  (in 
MS.)  by  Heylaerts.  Schoyen  notes  {Nyt.  Mofj.  Nat.,  1880,  p.  803) 
that  ''  both  the  examples  referred  to  by  Schneider  in  Enum,  Ins,  lYort;., 
iii.,  p.  86,  under  the  name  of  F.  nitiddla,  Hb.  {intermediella,  Brd.),  and 
several  others  from  the  University  collection  found  at  Christiania,  by 
Professor  Esmark,  have  been  determined  by  Dr.  Heylaerts  as  belonging 
to  this  species  {crassiorella)  which,  as  far  as  is  known,  has  been  previously 
recorded  only  from  southern  and  central  Europe.  One  of  the  examples 
*  cum  cellula  intrusa  *  is  named  var.  norvegica  by  Dr.  Heylaerts,  who 
considered  that  it  might  prove  to  be  a  distinct  species.*'  Heylaerts  him- 
self, although  including  it  in  his  1881  list  as  a  distinct  species,  did 
not  describe  the  insect  till  1882  and  then  states  that  he  did  so  from  '*  two 
examples  from  a  little  collection  in  the  Christiania  Museum  and 
another  from  Staudinger,  all  three  having  been  captured  in  Norway.** 
He  further  notes  that  "in  July  1880,  some  cases,  with  larvre,  were 
received  from  Milliere,  that  had  been  taken  at  St.  Martin  Lantosque ; 
from  these,  between  July  20th  and  August  10th,  a  (J  and  ?  emerged,*' 
and  Heylaerts  expresses  his  surprise  at  finding  that  they  "  belonged  to 
a  species  hitherto  considered  as  exclusively  Norwegian.**  He  later 
recorded  two  typical  examples  from  Ordoubad  in  Transcaucasia. 

Genus:  Masonia,  Tutt. 

SYyoxYiTY. — Genus  :  hafoniaf  Tutt,  "  Ent.  Rec.,'*  xii.,  p.  20  (1900).  P$yche, 
Bruand,  "  Mem.  Soc.Doubs,"  iii.,  livr.6-6,  p.  29  (1850) ;  ♦'  Mon.  des  Psych.,"  p.  92 
(1853).  Ftimea,  Beutti,  "  Lep.  Bad.,"  1st  ed.,  p.  174  (1853) ;  2nd  ed.,  p.  306  (1898) ; 
Speyer,  *•  Geog.  Verb.  Schmett.,"  p.  459  (1858) ;  Nick.,  "Lotos,"  xi.,  p.  155  (1861) ; 
Wilde,  ••  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  78  (1861);  Bond,  *•  Ent.  Mo.  Mag.,"  iv.,  p.  113 
(1867) ;  Knaggs,  Ibid.,  p.  133  (1867) ;  "  Ent.  Ann.,"  1868,  p.  106  (1867) ;  Mitford,  "Ent. 
Mo.  Mag.,"  vi.,  p.  94  (1869) ;  Sta.,  "Ent.  Ann.,"  1871,  p.  108  (1870) ;  Stand,  and 
Wocke,  "  Cat.,"  2nd  ed.,  p.  65  (1871) ;  Cunl  y  Mart.,  "  Lep.  Bare,"  p.  63  (1874) ; 
MUl.,  "  Cat.  L6p,  Alp.-Mar.,"  p.  106  (1875) ;  "  Ann.  Soc.  Ent.  Belg.,"  xx.,  p.  63 
(1877);  Tur.,  "  Bull.  Soc.  Ent.  It.,"  xi.,  p.  171  (1879);  Mart,  y  Pefla,  "  Cat.  Ins. 

*  As  there  \%'a8  some  doubt  whether  our  ticotica  might  possibly  be  the  same  as 
Heylaerts'  uorvegica,  although  it  has  no  cellula  intrusa,  Dr.  Chapman  wrote  to  him, 
and  Heylaerts  in  reply  said  :  "  Norveijica  is  a  distinct  species,  and  it  has  always, 
in  France  and  Norway,  the  cellula  intrusa.  .  .  .  the  latter  is  by  no  means 
characteristic  of  the  crassiorella  group,  for  the  last  named  species  does  not  possess 
it  nor  do  intermediella  and  nitidella^*  (in  litt.,  Dec.  18th,  1899).  Schoyen  notes  the 
example  in  the  Christiania  Museum  that  Dr.  Heylaerts  examined  as  "  an  old  one 
captured  June  24th,  1879,  possessing  the  cellula  intrusa,  and  apparently  with  20 
joints  to  antcnnfQ  (but  the  number  is  doubtful) ;  the  tibial  spine  difficult  to  measure 
but  looks  to  be  about  one-half  the  length  of  the  tibia  "  (in  litt.,  January  12th,  1900). 
Heylaerts  further  notes  that  norvegica  "  is  a  very  rare  species  with  rather  elongated 
forewings.  The  original  description  was  made  from  Norwegian  and  French 
examples  together,  but  both  are  identical*'  (in  lUU,  January  16th»  1900). 
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Catal.,"  p.  115  (1879) ;  Peyer.,  "  Cat.  L-^p.  Als.,"  ed.  2,  p.  59  (1880) ;  Heyl.,  "Ann. 
Soc.  Ent.  Belg.,"  xxv.,  pp.  72-3  (1881);  Kosal.,  "  J.-B.  Ver.  Nat.  Nass.,"  xxxiii-xixiv., 
p.  227  (1881) ;  Frey,  "  Mitt.  Sch.  Ent.  Ges.,"  vii.,  p.  18  (1884) ;  Schmid,  "C.-B. 
Nat.  Ver.  Regens.,"  xxzix.,  p.  85  (Sep.  p.  36J(1885) ;  ?Lampa,  "  Ent  Tids.,"  1885, 
p.  39;  Teich,  "Arb.  Nat.  Ver.  Riga,"  N.F.  vi.,  p.  20  (1889) ;  Kirby,  "  Cat.  Lep. 
Het.,'*  p.  523  (1892);  Zap.  and  Eorb,  "Ann.  Soc.  Esp.,*'  xxi.,  p.  113  (1892);  Paux, 
*'  Rev.  Biol.  Nord,'^  v.,  p.  322  (1893) ;  Carad.,  "  Iris,"  vi.,  p.  201  (1893);  viii.,  p. 
88  (1895);  Barr.,  "Ent.  Mo.  Mag.,"  xxx.,  p.  265  (1894);  "Lep.  Brit.,"  ii.,  p.  354 
(1895) ;  Meyr.,  "  Handbook,  Ac,"  p.  773  (1895) ;  Lutz.,  "  K.-B.  Riga,"  xxxix..  no. 
60-51  (1896);  Tutt,  "Ent.  Reo.,"  xi.,  p.  237  (1899);  Chapman,  "Proc.  Ent.  Soc. 
Lond.,"  1899,  p.  xxv  (1900). 

The  genus  Masonia  is  first  noticed  Ent,  Record,  xii.,  p.  20,  where 
one  reads  as  follows  : 

Oenus :  McLSonia,  n.  gen.,  with  type  crassiorella.  The  anterior  wings  without 
reticulations,  the  median  nervure  not  forming  a  oellula  intrusa ;  the  anterior  tibial 
spine  intermediate,  *66-*72  the  length  of  the  tibia ;  the  antennal  joints  usually  20 
or  more. 

The  genus  Masonia  may  be  diagnosed  as  follows  : 

Ovnu. — Oval  (somewhat  variable  in  shape),  straw-colour,  no  surface  sculpture, 
covered  outside  with  woolly  fibres. 

Case. — ^As  in  Fumea  (out  composed  of  coarser  materials). 

Labva, — ^As  in  Fumea, 

Pupa. —  s .  Of  ordinary  Fumeid  type  with  ventro-anal  spikes.  Compared  with 

pupa  of  jP.  eatta,  the  cheeks  project  downwards  (backwards)  and  reach  (especially 

laterally)  far  below  labrum ;  maxillsB  proportionally  to  labium  larger  and  wider. 

$  .    (Compared  with  F,  casta)  the  cheeks  are  shorter  and  more  rounded ;  maxilUe 

smaller  and  shorter ;  labium  wider  and  shorter. 

IiiAoo. —  <f  .  Anterior  wings  ample ;  antennal  joints  20  {edwardsella)  to  24 
{era$iiorella)j  pectinations  scaled  ;  anterior  tibial  spur  intermediate  in  length  (be- 
tween Bruandia  and  Fumea),  9  ,  With  dimini^ed  tarsal  joints  8,  4,  4  in  the 
three  legs  {craenareUa), 

Neuration. — ^As  in  Fumea* ^  t.«.,  without  the  oellula  intrusa  (present  in 
Bmandia), 

Compared  with  Fumea  the  males  of  this  genus  have  shorter  anterior 
tibial  spurs  and  have  a  larger  number  of  antennal  joints.     The  genus 

*  Bruand  figures  (Mon.  des  Psych,^  pi.  iii.,  fig.  68)  crassiorella  with  a  ceilula 
intrusa.  Heylaerts  and  Chapman  both  consider  that  Bruand  made  an  error. 
Possibly  he  had  a  dark  specimen  of  one  of  the  species  of  Bruandia  mixed  with  his 
series,  although  Chapman  suggests  he  may  have  had  an  aberrant  crassiorella  that 
possessed  it,  since  he  himself  had  fallen  into  a  similar  error  with  the  same  species, 
by  the  examination  of  an  aberration  that  had  a  ceilula  intrusa  well  developed  in 
one  forewing  and  absent  in  the  other.  At  any  rate  typical  crassiorella  has  no 
ceilula  intrusa.  That  Bruand  was  not  very  clear  about  the  ** nitidella**  group  would 
appear  to  be  equally  certain  from  Speyer's  note  (Stett.  Ent.  Zeit.,  xlix.,  p.  204) 
where  the  latter  observes  that  when  he  was  writing  his  Geog,  Verb,  Schnietterlinge^ 
he  sent  a  number  of  his  Psychids  to  Bruand  for  comparison  with  his  species, 
amongst  them  four  specimens  (two  <f  and  two  ?  )  of  his  nitidella,  numbered  15-18. 
His  answer  showed  that  he  was  not  clear  about  their  determination  for  he  wrote : 
**  Nos.  16  et  18  me  paraissent  erassiorellay  16  et  17  rohoricolella  ou  peut-dtre  inter- 
medieUa,  Voyez  Monographic"  Speyer  says,  however,  that  "none  of  these 
examples  resemble  the  size  and  light  coloration  of  crassiorella  as  Bruand  describes 
and  figures  it,  and  as  a  specimen  he  sent  shows  it  really  to  be,"  and  that  he  "  could 
no  more  take  them  for  rohoricolella  on  the  characters  quoted  above  (seeanftf,  p.  281, 
footnote).  There  is,  therefore,  only  intermediella  that  it  could  be  and  with  this  my 
nitiilella  agrees  well.  The  somewhat  lighter  colour  of  the  original  of  intermediella 
received  from  Bruand  can  be  accounted  for  by  its  afje.  Staudinger  in  his  Catalog 
(1871)  united  these  and  1  agree  with  this  opinion.  The  pectinations  of  the  example 
from  Bruand,  do  not  show,  in  the  outer  series,  any  perceptible  apical  thickening, 
but  it  is  possible  that,  in  this  particular,  individual  variations  may  occur.  It  would 
be  well  if  the  noteworthy  (if  not  striking)  differences,  which  the  male  antenniB  show 
in  this  group,  should  be  tested  as  to  their  constancy  in  a  great  number  of  examples 
for  each  species,  a  work  which  will  need  that  these  organs  be  more  perfect  than  in 
those  specimens  I  have." 
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is  practically  continuous  with  Fumea  but  exhibits  certain  characters 
which  show  that  its  species  are  more  or  less  intermediate  between 
Bruandia  and  the  former  genus.  The  species  that  appear  to  belong 
here  are — crassioreUa,  affinis^  subflavella^  saxicoldla,  edwardseUaf  and 
mitfordella.  The  males  of  these  species  appear  not  to  have  yet 
developed  the  long  anterior  tibial  spurs  of  Fumea^  although  they  have 
progressed  beyond  Bruandia  in  this  direction.  They  have  retained  the 
greater  number  of  antennal  joints  (as  in  the  more  generalised  Bruandia 
and  ProiUia)  but  the  female  (of  crassioreUa)  appears  in  the  tarsal 
structure  to  be  more  modified  than  in  Fumea,  The  cases  are  truly 
Fumeid,  covered  with  slender  straws  arranged  longitudinally,  and  do  not 
present  the  mixed  characters  mentioned  by  Bruand  as  being  noticeable 
in  B,  comitella.  Of  the  species  noted,  affinis  appears  to  be  most  closely 
allied  to  (if  not  a  form  of)  crassioreUa,  saxicoieUa  (noticed  by  Bruand 
as  a  possible  var.  of  comitella)  does  not  appear  to  have  been  recorded 
since  Bruand's  time,  sxibflavella,  described  by  Milli^re,  might  very  well 
be  synonymous  with  saxicoUUa,  edwardsella  is  a  species  closely  resembl- 
ing subflavella  but  with  fewer  antennal  joints  (also  from  south-eastern 
France),  and  mitfordella  and  hibemicella,  wnich  are  separated  by 
Chapman,  have,  hitherto,  been  placed  in  British  collections  with  F. 
casta. 

Masonu  crassiobella,  Bruand. 

Synonymy. — Species :  CrassioreUa,  Brd.,  '*  M^m.  Soc.  Doabs,"  iii.,  liyr.  6-6|  p. 
29  (with  reference  to  Reaam.,  M€m,,  iii.,  p.  149,  pi.  xi.,  fig.  8)  (1850) ;  "  Mon.  des 
PsTch.,*'  p.  92,  pi.  ii.,  figs.  68  a-<2,  nee  pi.  iii.,  fig.  68  (1853) ;  Speyer,  *'  Geog.  Verb. 
Schmett.,"  i.,  p.  459  (1858) ;  Stand,  and  Wocke,  *<  Gat.,*'  Ist  ed.,  p.  28  (1861) ;  2nd 
ed.,  p.  65  (1871);  Const.,  *'  Cat.  L^p.  Saone,"  p.  91  (1866);  Bond,  "  Ent.  Mo.  Mag.,*' 
iv.,  p.  113  (1867);  Knaggs,  "Ent.  Mo.  Mag.,"  iv.,  p.  133  (1867);  "Ent.  Ann.," 
1868,  p.  105  (1867) ;  Mitford,  "Ent.  Mo.  Mag.,"  vi.,  p.  94  (1869) ;  Cuni  y  Martorell, 
"  Lep.  Bare,"  p.  63  (1874) ;  Mill.,  "  Cat.  L6p.  Alp.-Mar.,"  p.  106  (1876) ;  Turati, 
"Bull.  Soc.  Ent,  It.,"  xi..  p.  171  (1879);  Mart,  y  Peiia,  "  Cat.  Ins.  Catai.,"  p.  115 
(1879);  Peyer.,  "Cat.  L^p.  Als.,"  ed.  2,  p.  69  (1880);  Rossi.,  "J.-B.  Ver.  Nat. 
Kass.,"  zxxiii-xxxiv.,  p.  227  (1881) ;  Lampa,  "  Ent.  Tids.,"  1885,  p.  39 ;  Teich, 
"  Arb.  Nat.  Ver.  Riga,"  N.F.  vi.,  p.  20  (1889) ;  Zap.  and  Korb,  "An.  Soc.  Esp.," 
xxi.,  p.  110  (1892) ;  Kirby,  "  Cat.  Lep.  Hot.,"  p.  523  (1892) ;  Paux,  "  Rev.  Biol. 
Nord,"  v.,  p.  322  (1893);  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p.  265  (1894);  "  Lep.  Brit.," 
ii.,  p.  354  (1895) ;  Carad.,  "  Iris,"  vi.,  p.  201  (1893) ;  viii.,  p.  88  (1895) ;  Meyr., 
"  Handbook,"  p.  773  (1895) ;  Lutz.,  "  K.-B.  Riga,"  xxxix.,  no.  51  (1896) ;  Tutt, 
"  Ent.  Record,"  xi.,  p.  237  (1899) ;  Chapmn.,  "  Proc.  Ent.  Soo.  Lond.,"  1899, 
p.  XXV  (1900). 

Original  description. — Psyche  cra^ioreUa,  Bruand  {Fumea  crassio' 
rella,  Gn.  ?  Nitidella,  Hiibn.  B6aumur,  torn,  iii.,  MSm,  v.,  pi.  xi.,  fig.  8), 
Envergure  du  m&le  16mm.-17min.  Mas :  alsB  oblongte,  flaTO-brunneas, 
nitentes;  fimbria  concolor,  margine  obscuriori.  Femina:  araneiformis, 
omnibus  sequentibus  major.  Involucrum :  paleis  longitrorsiim  positis 
indutum,  magnum.  Eruca :  pallid^  livida,  strigis  punctisque  brunneis 
anticorum  segmentorum  parte  superiori  gaudens.  Caput  nitens,  colore 
comeo,  lineis  necnon  punctis  brunneis  (Bruand,  Essai  Mon.  sur  la 
Trihu  des  Psy chides,  p.  92). 

Xmago"^. — Anterior  wings  18mm. -17mm.  in  expanse;  apex  rounded; 
distinctly  oblong;  brown;  shiny;  a  concolorous  transverse  fimbria 
(seen  only  in  certain  lights) ;  the  outer  margin  rather  darker ;  wings 

*  Crassiorella  may  be  defined  as  13mm.-17mni.  in  wing  expanse,  with  21-24 
antennal  joints,  anterior  tibial  spur  -66-'70  (of  length  of  tibia).  This  range  does 
not  occur  everywhere,  some  races  beina  of  15mm.-16mm.,  with  24  antennal  joints 
invariably,  otiier  races  (e.g.,  the  EngUsh)  having  from  21-28  joints  (Chapman). 
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concolorous;  posterior  wings  and  fringes  of  the  same  tint  as  the 
anterior  wings. 

Sexual  dimorphism. — Male:  Ample  winged,  and  the  largest  of  the 
Fumeids  occurring  in  Britain.  Its  colour  varies  from  deep  brown  to 
fuscous   (and  more  rarely   to  grey-fuscous) ;  antennal  joints   21-24 

S usually  24) ;  tibial  spur  eleven-sixteenths  of  length  of  tibia.  Bruand 
Lescribes  the  male  as  being  of  an  intense  brown  and  very  shiningi  the 
antennad  pectinated,  the  wings  oblong  in  shape,  appearing  distinctly 
larger  than  B,  comiteUa  which  has  almost  exactly  the  same  measure- 
ments but  with  the  wings  more  elongated  and  narrow.  Female: 
Bruand  describes  the  female  as  araneiform,  entirely  apterous,  short, 
bent  in  a  semicircle ;  the  anterior  portion  slender,  the  head  very  small, 
corneous  and  shining ;  the  body  (which  appears  slightly  silky)  is  of  a 
vinous  tint,  with  six  blackish-brown  rectangular  chevrons  occupying 
the  dorsal  area,  commencing  on  the  1st  abdominal  segment ;  a  blackish 
corneous  shield  is  present  on  the  dorsum  of  the  three  thoracic  segments 
which  are  very  contracted ;  the  legs  are  long ;  the  anal  area  is  terminated 
very  obtusely  by  a  large  tuft  of  downy  hairs  (whitish-grey  above  and 
brown  below),  in  which  the  ovipositor  is  placed.  The  feet  are  hom- 
oolour ;  the  antennsB  short ;  short  and  exceedingly  fine  silky  hairs  may 
be  observed  all  over  the  body;  ventrally  there  is  a  blackish  spot 
at  each  incision.  Our  own  description  of  a  female,  bred  from  a  case 
found  at  Bournemouth,  is  as  follows :  Of  a  dark  flesh  colour  ("  slightly 
vinous,*'  Bruand),  the  antennae  black  on  either  side  of  thorax,  the 
head  and  legs  black-brown  and  shiny,  the  latter  with  pale  terminal 
hooks ;  the  pro-  and  mesothorax  covered  with  a  shiny,  black-brown, 
corneous  plate;  the  head,  pro-,  meso-,  and  metathorax  smaller  than 
the  1st  abdominal  which  swells  suddenly  at  about  its  centre,  the  other 
abdominal  segments  being  swollen  and  distended ;  a  large,  transverse, 
corneous,  dark  brown  shield  covers  the  anterior  half  of  (?the  metathorax, 
and)  the  first  six  abdominal  segments  dorsally,  that  on  the  6th  being 
more  solid,  not  centrally  divided ;  those  on  the  preceding  segments 
divided  by  a  longitudinal  medio-dorsal  line  (?  depression) ;  these  plates 
only  extend  on  either  side  to  the  subdorsal  area  although  the  subseg- 
ments  on  which  the  plates  are  placed  (and  of  which  they  are  the  dorsal 
parts),  are  sharply  cut  off  laterally  and  ventrally  from  the  subsegment 
following ;  the  whole  of  the  abdominal  segments  behind  the  6th  are 
much  modified,  a  ring  of  dirty  whitish  or  yellowish  silky  hairs  surround- 
ing the  posterior  edge  of  the  7th  abdominal,  the  8th- 10th  being  modified 
into  the  ovipositor ;  hairs  are  distinctly  visible  on  the  sides  of  the 
abdominal  segments  (Described  June  7th,  1899,  from  moth  reared 
from  larva  sent  by  Mrs.  Cowl).  Chapman  notes  the  2  as  having 
diminished  tarsal  joints,  usually  8,  4,  4,  for  the  three  legs,  but 
occasionally  with  8,  8,  4  and  4,  4,  4,  so  that  there  is  obviously  con- 
siderable variation  in  this  direction. 

M.  cRASsioBELLA  AS  A  BRITISH  SPECIES. — This  specics  was  first 
introduced  as  British  by  Bond  in  1867,  and  confirmed  by  Knaggs  in 
1867,  and  Mitford  in  1869.  In  introducing  {Knt.  Mo.  Matj,,  iv.,  p.  118) 
it  as  British,  Bond  writes :  "  The  males  are  larger  than  either  F. 
nitidella  or  F.  rohoi-icolellaj  to  which  group  they  belong.  The  ?  is 
larger  and  more  obese.  I  have  had  males  in  my  cabinet  for  some  time, 
but  it  was  only  by  breeding  the  female  this  year  that  I  was  enabled  to 
make  out  the  species.    There  are  good  figures  in  Bruand's  Manoyraph, 
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pl.  ii.,  fig.  68,  a  ^ ,  fr  $  .'*  In  recent  years  it  has  been  taken  by 
Digby  (probably  in  Dorsetshire),  and,  in  May,  1899,  Mrs.  Cowl  sent 
larvae  from  Bournemouth,  which  produced  females,  one  of  which  paired 
with  a  male  (from  a  Locarno  case)  bred  by  Chapman.  The  latter 
observer  notes  that  the  Bournemouth  $  s  presented  the  special 
characters  of  M.crassioreUaf  and  that  the  Locarno  ^  that  paired  with  the 
Bournemouth  $  refused  to  look  at  a  $  F,  casta.  At  the  time,  Chapman 
says,  he  did  not  observe  that  this  $  was  M.  crassiorella,  but  later  exami- 
nation showed  it  to  agree  with  Locarno  $  s  and  to  differ  absolutely  from 
F.  casta.  Among  Mason's  material  (mixed  with  F,  intermedieUa)  a  ? 
3f .  crassioreUa  was  found  whose  tarsal  formula  is  8|  8,  8},  the  i  repre- 
senting an  incomplete  anchylosis. 

Note  on  M.  cbassiobella  fbom  vabious  localities.-  —M.  craisiorella 
is  large,  certainly  always  larger  than  the  average  of  other  British  forms 
(or  species),  although  some  large  northern  forms  of  F,  scotica  are  larger 
than  some  M.  crassioreUa.  Comparing  M.  crassiordla  reared  from  Cannes 
and  Locarno,  males  sent  from  Staudinger,  and  another  continental 
source,  five  others  (British)  from  Dr.  Mason's  collection,  and  a  Dorset- 
shire example  from  Mr.  Digby,  one  observes  that  these  specimens 
dififer  in  tone,  the  bred  ones  being  much  darker  than  the  others 
(whether  really  or  from  freshness  one  is  unable  to  say) ;  there  is  some 
little  difference  in  wing  fonn,  some  appearing  narrower  than  others, 
probably  more  due  to  differences  of  setting,  damage  to  fringes,  &c., 
than  to  actual  fact.  The  Cannes  and  Locarno  specimens  and  that 
from  Staudinger  differ  most,  perhaps,  in  superficial  aspect  (chiefly 
colour  and  setting)  but  agree  absolutely  in  having  24  joints  to  the 
antenna  and  similar  tibial  spurs ;  the  other  continental  specimens  have 
22-28  joints,  whilst  the  only  two  of  Dr.  Mason's  whose  antennsB.  are 
sufficiently  perfect  to  count,  have  respectively  22  and  21  joints,  that 
from  Digby  has  also  22  joints.  A  male  M,  affinis  from  Staudinger  has 
24  antennal  joints,  a  tibial  spur  of  *70  of  length  of  tibia,  is  a  little 
smaller  than  3/.  crassioreUa  and  appears  to  be  more  densely  scaled ;  this 
appears  to  be  a  local  form  of  M.  crassioreUa,  although  without  further 
material  the  opinion  is  perhaps  of  little  value.  [Other  continental 
specimens  sent  as  M.  affinis  have  19  joints  to  antennaa,  anterior  tibial 
spurs  \%  in  length  and  belong  clearly  to  the  casta  group] .  I  am  not  sure 
that  I  have  not  now  two  species  confounded  under  this  name.  The  type 
should  be  a  large  species,  at  least  16mm.  in  expanse,  and  those  specimens 
that  I  regard  as  absolutely  agreeing  with  this  supposed  type  have  24 

i'oiuts  to  the  antenme  and  a  tibial  spur  formula  of  -68- '70.  This  form 
'.  have  reared  from  Cannes  and  received  from  Staudinger.  From 
another  German  source,  however,  I  have  received  specimens  with  22 
joints  to  the  antennre,  and  the  British  specimens  I  have  seen  (Mr. 
Digby's  and  those  in  Dr.  Mason's  collection)  agree  in  this.  I  have 
also  specimens  bred  from  Locarno  larv^u  with  only  22  antennal  joints, 
and  a  win<<  expanse  down  to  12mm.  All  these  have  fairly  uniform 
tibial  spurs,  varying,  however,  from  •64-'68  (for  British  examples), 
•66--69  (the  typical  2i-jointed  form),and  •69-*72  (the  Locarno  form).  I 
am  unable  to  bring  other  characters  into  line  with  these  variations  and 
the  number  of  antennal  joints  does  not  vary  in  accord  with  the  tibial 
spur.  (It  is  quite  possible  that  my  extreme  measurements  may  be 
somewhat  in  error  and  that  '67-*70  is  the  correct  tibial  formula  for 
crassioreUa)  (Chapman). 
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Vabiation. — This  large  Fmneid  would  appear  to  be  somewhat 
variable,  but  it  is  not  at  all  clear  that  the  forms  referred  hereto  really 
all  belong  to  one  species,  nor  is  it  at  all  certain  that  our  British 
specimens  (with  22  antennal  joints)  are  identical  with  the  large  typical 
M,  crassioreUa  (with  24  antennal  joints)  or  affinis  (also  with  24  antennal 
joints).  Chapman  notes  affirm^  Beutti  (received  from  Staudinger), 
as  being  <<  smaller  than  M,  crassioi-eUa,  more  densely  scaled,  with  a  tibial 
formula  of  *70,  and,  except  the  denser  scaUng,  unable  to  find  anything 
to  prevent  it  being  considered  a  var.  of  crassioreUa"  He  further 
considers  that  Ho&iann's  description  of  affinis  in  the  Berl,  Zeitschri/t, 
1860,  p.  88,  is  clearly  of  the  form  close  to  M.  crassiorella,  and  observes 
that  Hofmann  gives  mtu/eZZa  16,  and  affinis  21,  antennal  joints,  clearly 
meaning  18  and  28  (or  24  more  probably)  and  ignoring  the  two  hidden 
basal  joints  close  to  head.  Teich  notes  that  in  the  Baltic  provinces  M, 
crassioreUa  is  the  darkest  Fumea  known  to  him,  whilst  Chapman  says 
that  the  Dalmatian  specimens  in  Constant's  collection  under  the  name 
of  affinis  are  almost  black  in  colour. 

a.  yar.  <nfflnit  (?  sp.  dist.),  Beutti,  *<  Lep.  Bad.,'*  let  ed.,  p.  174  (1853) ;  2nd  ed., 
p.  306  (1898) ;  Spey.,  "  Geog,  Verb.  Schmett.,"  ii.,  p.  280  (1862) ;  Hofm.,  "  Berl. 
Ent.  Zeits.,"  iv.,  p.  33  (I860) ;  Nick.,  "  Lotos,"  ».,  p.  155  (1861) ;  Wilde,  "  Pflonz. 
Baup.  Deutsch.,"  11.,  p.  78  (1861) ;  Stand,  and  Wocke,  "  Gat.,"  Isted.,  p.  28  (1861) ; 
2nd  ed.,  p.  65  (1871);  ?Tur.,  "BuU.  Soc.  Ent.  It.,"xi.,  p.  171  (1879) ;  Frey,  "  Mitt. 
Sohw.  Ent.  Ges.,"  vii.,  p.  18  (1884) ;  Schmid,  •'  C.-B.  Nat,  Ver.  Begensb.,"  xxxix., 
p.  85  (Sep.  p.  36)  (1885) ;  Teich,  "  Arb.  Nat.  Ver.  Biga,"  N.F.  vi.,  p.  20  (1889) ; 
Lutz.,  "  K.-B.  Biga,"  xxxix.,  no.  51  (1896). — ?  <r  *•  Larger,  and  with  more  pointed 
apex  to  forewlngB  (than  intermediella)^  grey  in  colour,  not  glossy ;  fringes  shiny, 
of  the  colour  of  the  forewings.  ? .  4f^  long.  Head  yellow,  reddish  spotted, 
hairy ;  antenn»  wholly  clear  yellow,  shorter  than  preceding  (intermedieUa).  Dorsal 
plates  yellow,  shiny,  the  first  clear,  the  two  others  spotted  with  red,  ail  on  both 
sides  above  anteriorly  with  dark  leddish  bosses.  Legs  yellow,  somewhat  hairy. 
Abdomen  dirty  yellow,  scaled,  dorsal  spots  reddish-brown,  often  reddish  in  the 
incisions ;  the  two  penultimate  segments  strongly  covered  with  grey  scales  dorsal ly, 
therefore  dull ;  the  remaining  segments  somewhat  shining ;  anal  tuft  yellow,  with 
silkv  gloss ;  the  ovipositor  yellow,  shaded  with  reddish,  joints  not  so  distinctly 
visible  as  in  preceding,  the  venter  also  bears  very  narrow,  linear  transverse  spots. 
Sometimes  the  two  hindmost  dorsal  plates  are  browner,  and  the  other  dorsal  spots 
divided  longitudinally.    The  $  s  emerged  July  Srdf  (Beutti). 

*  Beutti  himself  queries  the  male  as  belonging  to  the  $  he  describes,  but  in 
the  2nd  ed.  of  Beutti's  Catalogue  the  species  is  made  synonymous  with  crassioreUa j 
Bruand. 

t  Hofmann  gives  a  much  better  description.  He  notes  :  "  The  males  of  affinis 
are  larger  (6-7  lines  in  expanse),  and  the  abdomen  and  wings  brighter  brown,  than 
in  fUtideUa.  The  forewings  are  more  elongate,  the  apex  more  pointed,  darker 
coloured  than  the  hindwings  which  are  greyer,  less  glossy  (but  witn  glossy  fringes 
of  the  colour  of  the  forewings),  the  antennas  long,  consisting  of  21  joints.  The  ?  is 
4^-41*'  long  (excluding  the  ovipositor),  with  brownish-yellow,  dark- spotted  head, 
and  large  black  eyes.  The  antennsd  are  bright  brownish-yellow,  shorter  and  thicker 
than  in  nUidella,  consisting  of  eleven  short  joints  and  ending  in  a  rounded  tip ;  the 
legs  yellowish  covered  with  single  hairs ;  the  tarsus  5-jointed  (this  disagrees  with 
crasswreUa^  J.W.T.j.  The  first  thoracic  segment  has  a  broad  dorsal  plate  which 
is  yellow  and  shinmg,  and  only  on  the  anterior  margin  slightly  tinged  with 
brownish.  The  dorsal  plates  of  the  two  foUowing  segments  are  narrow,  marked 
with  reddish-brown ;  all  three  being  darker  brown  on  the  sides.  The  abdomen  is 
dirty  yellow-brown,  with  seven  brown  dorsal  spots,  and  the  same  number  of  brown 
transverse  stripes  (divided  medially)  on  the  venter.  The  ovipositor  tinged  with 
brownish-yellow ;  anal  tuft  yellowisn,  with  silky  gloss.  The  case  is  distinguished 
from  that  of  F,  nitidella  by  its  size  and  by  being  clothed  with  coarser  and  more 

Srojecting  material,  giving  it  a  more  bristly  appearance.  Affinis  is  probably  widely 
istributed,  but  passes  unnoticed  from  being  confused  with  nitidella.  Full-grown 
larvn  are  to  be  found  at  Batisbon  and  Erlangen  at  end  of  May  and  in  June,  on 
TariooB  deciduous  trees,  and  these  produce  imagines  in  July  "  {Berl.  Ent.  Zeitschriftt 
1860,  p.  88). 
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Chapman,  as  we  have  observed,  notes  affinis  received  from  Staudin- 
ger  as  being  possibly  referable  to  crassiorelta.  Ho  further  remarks  that 
it  *'  possesses  (according  to  Hofmann)  five  antennal  joints  more  than 
nitiilella^  therefore,  23  or  24  joints,  so  that  the  specimen  from 
Staudinger  is  probably  the  species  described  by  Hofmann.  This  has 
an  anterior  tibial  spur  of  -70,  24  antennal  joints,  and  precisely  the  same 
colouring  and  wing  form  as  M,  crassvyrdla,  but  is  slightly  smaller  (12mm.- 
Idmm.),  and  appears  to  be  more  densely  scaled,  the  basal  half  of  the 
cilia  of  hind  margin  of  forewing  looking  especially  dense.  The 
measured  length  of  the  antennal  pectinations  is  greater  than  that  of 
M.  crassiorella  which  may  or  may  not  be  a  good  character.  One  is  not 
prepared  to  say  that  this  specimen  is  only  a  var.  of  M,  crassiorella  and 
even  less  disposed  to  assert  it  to  be  a  good  species."  Beutti's  original 
description  of  the  male  as  having  the  apex  of  the  forewings  **  more 
pointed  and  acute  "  than  intermediellaf  suggests  doubt  as  to  whether  it 
applies  to  our  largest  and  broadest- winged  Fumea^  and  Hofmann's 
tarsal  formula  for  the  female  does  not  agree  with  Chapman's  for 
M»  crassiorella.  The  distribution  of  ^f.  affinis  is  probably  much  confused 
with  that  of  3i.  crassiorella.    It  has  been  recorded  from : 

Austria  :  Bohemia  (Schneider),  Galicia  (Elemensiewioz).  Gebmakt  :  Batisbon, 
Erlangen  (Hofmann),  Freiburg,  Bruchsal,  Alsace  (Bieatti).  Italy:  Lom- 
bardy— Brianzi  (Turati).  Russia  :  Wolmar  (Lutzau),  Baltic  ProYinoes  (Teioh), 
Switzerland  :  Bergiin  (Zeller  teste  Heylaerts). 

Comparison  op  M.  crassiorella  with  F.  sgotioa. — Specimens  of 
a  Fnmea  from  Scotland  (received  from  Fletcher)  look  practically 
indistinguishable  from  M,  crassiorella  until  their  antennsB  and  anterior 
tibial  spurs  are  examined,  and  they  are  quite  as  large  as  M,  crassiorella ; 
all  these,  however,  have  tibial  spurs  ^f  of  tibia  in  length,  and  the 
antennal  joints  number  18,  19  and  20.  The  suspicion  that  these  F, 
scotica  might  be  specifically  identical  with  B,  norvecfica^  is  not  allowable 
since  the  latter  has  a  large  cellula  intrusa,  which  is  wanting  in  the 
former. 

Comparison  of  M.  crassiorella  and  M.  bubflavella. — M,  sub- 
flaveUa,  a  species  described  and  figured  by  Milli^re,  is  decidedly  smaller 
than  3f.  crassiorella,  is  of  a  yellowish  colour  (even  in  fresh  specimens). 
The  anterior  tibial  spur  is  a  shade  larger  than  that  of  M.  crassiorella,  and 
there  are  24  joints  to  the  antennas.  Occurring  on  the  same  ground  as 
M.  crassiorella,  and  vouched  for  by  so  close  an  observer  as  MiUiSre,  who 
knew  M,  crassiorella  well,  it  seems,  on  the  small  material  at  hand,  that 
it  would  be  unwise  to  say  that  it  is  only  a  var.  of  M.  crassiorella 
(Chapman).  We  cannot  help  expressing  our  own  suspicion  that  the 
sojcicolella  of  Bruand  is  (in  spite  of  its  15mm.  wing  expanse)  identical 
with  MilliSre's  species. 

Egg-laying. — The  eggs  are  laid  in  the  same  manner  as  those  of 
the  other  Fumeids.  The  $  sits  with  her  ovipositor  extending  into  the 
larval  case  (containing  the  pupa-skin),  and  on  the  approach  of  a  male 
slightly  lifts  the  abdominal  segments,  pairing  only  lasting  about  five 
minutes.  The  eggs  are  then  packed  into  the  empty  pupa-case  with 
plenty  of  wool  amongst  them,  and  separate  without  much  difficulty, 
the  whole  being  covered  with  wool  when  the  eggs  are  all  laid.  The  ? 
then  drops  from  the  case  and  perishes  (Chapman).  Bruand  writes 
that  '^  the  ovipositor  is  about  5mm.  in  length,  composed  of  three  (?  2, 
vide,  ante  p.  218)  segments,  which  fit  one  within  the  other.    The  form 
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of  the  ovipositor  allows  the  female  to  deposit  her  eggs  at  the  bottom 
of  the  case  (which  it  leaves  on  emergence),  afterwards  covering  them 
with  down  from  the  anal  extremity." 

Ovum. — ^About  -BOmm.  in  length,  and  'STrnm.  in  width  ;  roughly 
oval,  but  variable  in  shape,  some  being  long  and  cylindrical,  others 
quite  ovoid.  The  egg  is  of  a  pale  straw-colour,  slightly  wrinkled  from 
dessication,  but  with  no  structural  sculpture.  Each  egg  is  seen,  under 
a  microscope,  to  be  covered  as  it  were  with  wool,t.tf.,  there  is  a  network 
of  wool  fibres  over  each  egg,  to  about  the  extent  of  twenty  meshes  to 
the  length  of  the  egg,  yet  there  is  in  reality  so  little  that  without 
a  microscope  it  is  invisible  (Chapman). 

Case. — Cases  extend  from  9mm. -12mm.  in  length,  cylindrical  in 
shape,  surrounded  somewhat  regularly  with  straws,  which  are  almost 
of  the  same  length  as  the  central  silken  cylinder,  four  longer  straws 
extend  dmm.  beyond  the  others  at  the  posterior  end  and  give  it  some 
appearance  of  squareness.  The  case  is  similar  to  that  of  F.  casta,  but 
larger,  and  made  of  coarser  materials.  The  2  cases  are  frequently 
without  the  projecting  straws  (or  they  project  to  a  less  extent)  and  are 
usually  broader,  and  hence  appear  stumpier  than  the  ^  cases.  Bruand 
notes  the  case  as  ''composed  of  pieces  of  straw  or  of  dried  grass  culms, 
placed  longitudinally  and  almost  parallel.  It  is  stout  compared  with 
its  length  and  more  bulky  than  those  of  F.  intennediella,  B.  coinitella, 
and  M.  mxicolella.  This  fact  inclines  one  to  the  opinion  that  this  is 
the  species  that  B6aumur  wished  to  indicate  by  his  fig.  8.  The  case 
represented  by  his  fig.  9  (of  the  same  plate)  resembles  that  I  have 
found  on  rocks  (more  particularly  on  the  road  to  Paris,  at  the  Croix 
d'Ar^nes,  near  la  Butte),  i,e.,  it  is  shorter  although  the  straws  are 
equally  coarse."  The  imagines  from  these  cases  he  found  indistinguish- 
able.    We  suspect  that  this  difference  was  largely  a  matter  of  sex. 

Habits  of  labva. — Some  larvae  in  our  possession  hatched  July 
11th,  1899,  and  immediately  made  themselves  minute  cylindrical  cases 
of  the  silk  in  which  the  egc^s  had  been  enveloped,  and  which  they 
carried  about  in  a  vertical  position  at  an  amazing  pace  for  such  tiny 
creatures  so  handicapped.  They  feed  up  slowly  all  the  summer  and 
autumn,  hybernate  during  the  worst  of  the  winter  like  their  congeners, 
and  are  rarely  seen  again  in  spring  until  they  are  found  on  the  rushes, 
grass  culms,  tree-trunks,  or  rocks,  spinning  up  preparatory  for  pupation. 
Bruand  says  that  the  hybemated  larv©  reappear  with  the  first  fine 
days  of  spring,  and  may  oe  met  with  at  the  foot  of  rocks  facing  east  or 
south  and  upon  old  walls  covered  with  grass  and  bramble.  In  the 
Doubs  dept.  it  is  generally  fullfed  in  April  (at  the  commencement  of 
the  month  only  in  early  seasons). 

Labva. — The  larva  is  dirty  yellow,  or  very  pale  brown ;  approach- 
ing slightly  to  vinous,  with  two  dorsal  lines  of  an  intense  vinous-brown, 
between  which  may  be  noticed,  on  each  of  the  first  three  segments 
(thoracic),  two  dark  brown  dots.  Above  the  stigmata  is  an  elongated 
spot  of  the  same  tint  as  the  dorsal  lines.  These  spots  and  lines  are 
much  more  strongly  marked  on  the  pro-,  than  on  the  meso-  and  meta- 
thorax,  whilst  on  the  fourth  they  are  obliterated.  Its  head  is  horny  and 
shining,  of  a  pale  brown  or  vinous  tint  with  five  lines  and  two  blackish- 
brown  dots  on  each  cheek,  also  another  spot  of  the  same  colour 
above  the  mandibles ;  the  upper  line  is  bent  in  an  opposite  direction 
to  the  lower ;  they  both  originate  against  the  1st  segment  and  run  so  as 
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to  unite  at  their  extremity,  whilst  the  second  and  fourth  lines  form  a  sort 
of  cross,  of  which  the  points  are  turned  towards  the  mandibles,  and 
between  them  the  third  (central)  line,  a  little  paler  than  the  others,  is 
situated ;  the  two  dots  are  placed  at  the  extremity  of  this  third  line,  one 
a  little  above,  the  other  a  little  below  it.  One  notices  the  very  fine  grey 
rather  long  hairs  on  the  head  and  anterior  segments,  and  other  much 
shorter  ones  on  the  rest  of  the  body,  the  latter,  however,  only  visible 
under  a  lens  (Bruand).  Bruand  remarks  that  he  has  given  a  full 
description  of  the  cheeks  of  the  head,  because  they  often  offer  a  better 
means  of  distinguishing  the  species,  than  is  sometimes  to  be  found  in 
the  markings  of  the  anterior  segments. 
Food-plant. — Grasses  (Bruand). 

Habits  and  Habitat. — The  habits  of  this  species  are  practically 
unknown,  most  of  the  examples  that  have  fallen  into  our  hands  having 
been  sent  as  cases  picked  up  when  already  spun  down  for  pupation  on 
rushes,  grass  or  fences.  When  the  female  emerges,  she  sits  curled  up 
on  the  end  of  the  case  in  a  three-quarter  circle,  the  ovipositor  thrust 
into  the  case,  the  head  curled  under  ventrally  and  almost  invisible  and 
no  amount  of  ordinary  disturbance  causes  her  to  change  her  position. 
On  the  approach  of  a  male  she  raises  her  abdominal  segments  slightly, 
and  pairing  occurs  almost  immediately,  the  wings  of  the  male  are  dropped 
down  roofwise  and  practically  cover  the  female ;  the  act  of  copulation 
only  lasts  a  few  minutes.  The  species  is  little  known  in  these  islands, 
yet  probably  has  a  very  wide  distribution,  and  is  possibly  common  in 
some  localities.  Cuni  y  Martorell  says  that  the  males  fly  from  5.0  a.m.- 
7.0  a.m.  in  April  and  May,  at  Barcelona,  &c.,  the  larva  being  found 
abundantly  in  winter  throughout  the  district,  on  Plantago,  whilst  in 
March  the  spun-up  cases  are  to  be  seen  on  walls,  fences,  &c.  Milli^re 
says  that  in  South  France  it  has  similar  habits  to  those  of  F, 
intermedtella  both  in  the  larval  and  imaginal  states.  Bossier  says 
that  in  the  Hheinthal  there  occurs  on  rocks  and  walls  an  insect  that 
is  larger  than  F.  mtidella^  which  emerges  in  June  and  entirely  agrees 
with  crasaiorella,  Bruand.  Paux  notes  it  as  rare  in  Emmerin  Wood, 
where  cases  can  be  obtained  in  April  and  May. 

Time  of  appearance. — The  imago  appears  in  Britain  throughout 
June  and  July,  and  cases  brought  from  Locarno  in  April,  1899, 
disclosed  their  imagines  in  June  (Chapman),  Knaggs  bred  examples 
from  cases  found  in  abundance  in  Hornsey  Wood,  in  July  1867.  June 
7th,  1899,  ?  from  case  from  Bournemouth.  July  6th,  1899,  ?  bred 
from  case  from  Deal  (Bacot).  Reutti  notes  it  as  occurring  from 
May  to  July  in  Baden,  Turati  as  appearing  in  May  in  Lombardy,  and 
Heylaerts  notes  breeding  a  male  and  female  on  July  20th  and  August 
10th,  1890,  from  cases  found  at  S.  ^Martin  Lantosquo.  Two  $  s  emerged 
July  11th,  1899,  from  cases  sent  a  few  days  previously  by  Dr.  Chap- 
man from  Fusio.  Caradja  observes  that  at  Slanic  some  cases  were 
found  empty  at  the  b(\s?inning  of  July,  but  emergences  from  others 
continued  until  July  17th. 

Localities. — Dohskt:  Purhock  (Digby),  Bcurnemouth  (Cowl).  Kent:  Deal 
(Dadd).  Middlesex  :  Hornsey  Wood  (Kiiiij^gs),  Bishop's  Wood,  Highgate  (Mitford). 
?  YoiiK  :  Askham  (Corbett  tente  Tutt). 

Distribution. — Austria  :  Dalnmtiji  (Constant),  Galicia  (Klemensiewicz). 
France  :  Saone-et-Loire  (Constant),  Haute-Garonne,  ValUe  du  Lys  (Caradja), 
Doube  (Bruand),  Alpes- Mar i times  (Milliere),  mts.  around  Cannes  (Constant),  Dept. 
Nord  (Paax),  Gebmaky  :  Nassau,  Bheinthal  (Bossier),  Ratisbon  (Schmid),  Alsace, 
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Vosges,  Niederwald  (Peyerimhoflf),  Bargundy  (Constant  coll.),  Munich  (Hartmann). 
Italy  :  Lombardy — Brianza  ^Turati).  Boumania  :  Slanic  (Garadja).  Kussia  : 
Wolmar  (Lutzau),  Baltic  Provinces,  Schlock,  Dubbeln  (Teich).  Scandinavia  :  Nor- 
way, Ghristiania(Esmark),  Aker,  Asker  (Sparre- Schneider).  Spain  :  Teruel  (Zapater 
and  Korb),  Bogatell,  Saragossa,  Barcelona,  San  Oervasio,  Sarrid,  San  Genis,  Coll 
(Cunl  y  Martorell).    Switzebland  :  Locarno,  Fusio  (Chapman),  Bergun  (Zell.  coll.). 

Masonia  mitfobdella/-^'  Chapman. 

Orioinal  descbiption. — These  look  very  like  ordinary  nitidellay  but 
have  19  joints  to  the  antennse,  usually  only  present  in  larger  forms, 
and,  what  is  more  distinctive  and  important,  the  length  of  the  tibial 
spur  approaches  that  of  crassiorella,  viz.,  '10.  The  female  (in  Clark's 
collection)  with  these  specimens,  is  of  the  casta  not  the  crassiorella  type. 
This  form  maybe  provisionally  called  var.  vutfordella  [Chapman,  Proc. 
Knt.  Soc.  Landon,  1899,  p.  xxvi  (1900)] . 

Note  on  M.  mitfobdella. — The  specimens  on  which  this  species 
is  founded  are  in  the  collections  of  Mr.  Clark  (2)  and  Dr. 
Mason  (8).  All  these  were  collected  by  Mr.  R.  Mitford,  those  in  Mr. 
Clark's  collection  having  been  labelled  by  Mitford,  "n.  sp.,"  but 
without  indication  of  where  he  obtained  the  specimens  or  on  what 
ground  he  considered  them  to  be  new  and  distinct.  The  specimens  are 
faded  and  not  in  the  finest  condition.  In  general  aspect  they  are  very 
like  the  small  (nitidella)  form  of  F.  casta  with  an  expanse  of  about 
11mm.  The  form  of  the  wing  seems  to  differ  a  little  from  typical 
F.  casta,  the  base  of  the  inner  margin  being  mucb  less  produced  in  a 
rounded  curve,  the  base  of  the  wing  being  consequently  narrow  and  the 
costa  and  inner  margin  are  less  nearly  parallel,  but  diverge  at  a  wider 
angle.  The  antennae  are  19-  or  18-jointed  (specimens  not  mounted) 
and  the  length  of  the  tibial  spur  is  'TO-'Tl  (the  lowest  figure  yet  met 
with  in  casta  is  '77).  The  wing  form  is  so  dependent  on  accidental 
circumstances  of  setting  that  it  is  difficult  to  place  much  reliance  on  it. 
These  examples  might  be  regarded  as  very  small  M.  crassiorella  if  one 
could  assume  a  range  of  variation  in  the  latter  species  so  great  as  to 
allow  a  race  of  11mm.  and  at  the  same  time  allow  the  antennal  joints 
to  diminish  to  19  or  18  (Chapman,  in  litt.,  December  15th,  1899). 

Masonia  mBEBNicELLAf,  Chapman. 
Obiginal  descbiption. — M.  hibemicella,  in  coll.  Fletcher,  expanse 
14mm.,  19  antennal  joints,  spur  length  *67,  with  very  much  the 
aspect  of  a  large  F.  casta,  tips  more  rounded  than  in  F,  scotica,  which 
it  otherwise  a  good  deal  resembles ;  the  colour  is  a  brownish  mouse 
colour,  with  the  nervures  that  reach  the  margin  very  distinctly  darker 
lined.  This  is  a  feature  observed  in  many  F.  casta,  and  seems  to  be 
due  to  a  certain  amount  of  depression  at  the  nervures,  resulting  from 
folding  in  drying  making  the  scales  there  thicker  (Chapman,  in  litt,, 
January  21st,  1900). 

Paljeabctic    species  of  Masonia  not  yet  becognisbd  as  Bbitish. 

Masonia  saxicolella,  Bruand. — Original  description.  Pgyche  saxico- 
lella,  Bruand,  '*  Cat.  du  Doubs,"  no.  1178.    ?  Comitell^e  var.    Envergure  du  m&le, 

*  We  suspect  this  is  the  species  which  Mitford  exhibited  at  the  meeting  of  the 
Ent.  Soc.  of  London,  March  4th,  1861,  and  noted  as  :  "  Psyche,  sp.  ?  Apparently 
a  very  distinct  species  aUied  to  P.  rohoricolella^  but  the  wings  more  rounded  as  in 
P.  radieUa"  (Zoologist,  1801,  p.  7463). 

t  The  specimens  of  this  species  are  united  with  those  of  F.  seotka  in  the  Proc. 
Ent.  Soc.  London,  1899,  p.  xzYi. 
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15mm,  Mas:  ComiteUae  habitus  necnon  magnitado.  Sed  color  albo-oinereuS| 
strigis  nullis,  margine  coslnque  snmmo  nigro-griseis :  nervis  ad  extremitatem 
obscarioribus.    Femina  larvaque  ignotee  (Afoii.  de$  Piy chides ,  p.  98). 

To  this  Bruand  adds  that,  in  1818,  ho  took,  on  the  rocks  of  the 
citadel  of  Be8an9on,  by  the  side  of  the  Port-au-Bois  (nord),  a  Psychid 
which  on  emergence  gave  a  male  that  appeared  to  be  a  variety  of 
B,  comitella.  It  had  the  same  shape  but  was  entirely  of  a  very  pale  grey, 
almost  white,  unicolorous,  and  very  shiny,  with  the  fringe,  and  particu- 
larly the  top  of  the  costa,  blackish-grey.  It  is  not  reticulated,  but  the 
nervures  are  a  little  darker  exteriorly.  He  suggests  that  if  it  represent 
a  variety  of  B,  comitella^  it  must  be  a  very  rare  one,  and  that  out  of  60 
examples  he  had  bred  of  the  latter  species  (between  1841  and  1846)  all 
had  been  reticulated,  nor  was  there  one  with  the  ground  colour  ap- 
proaching it  in  pallor.  The  figure  of  Bruand  (fig.  71)  is,  as  usual  with 
the  members  of  this  group,  a  very  bad  one. 

Masonia  subplavella,  Milli^re. — Description*.  Fumea  subflavella.  Les 
ailes  de  suhJlaveUa  sont  m^diocrement  allong^es :  12mm.,  arrondies  au  bord  externe, 
d^un  fuligineux  clair,  et  souvent  rouss&tre,  couleur  non  du4  k  la  v^tust^  de  I'insecte 
paisqu'il  la  possdde  d^a  le  jour  de  son  ^closion.  La  tSte  est  fort  petite  ;  cependant 
les  antennes  me  semblent  plus  d^veloppees  que  chez  les  autres  Fumea,  ses  voisines. 
Ces  antennes,  la  tdte  et  le  corps  ont  la  couleur  blonde  les  quatre  ailes.    La  9  ne 

i)arait  se  distinguer  en  rien  des  roboricolella  et  comitella,  Pourtant  si  la  chenille  et 
e  (f  de  subflavella  different  des  espies  cong^ndres  prc^cit^es,  il  est  a  supposer  que 
la  ?  s^en  ^loigne  par  certains  caract^res  r^els,  mais  difficiles  &  saisir  (Milli^re, 
Ann,  Ent.  Soc.  Belg.,  xx.,  p.  63,  pi.  i.,  figs.  5-7). 

Milliere  notes  the  larva  as  related  to  roboricolella,  Brd.,  and  coyni- 
tella,  Brd.,  being  separated  from  the  former  by  the  pale  yellow  colour 
and  by  the  black  bands  of  the  first  three  segments.  It  is  distinguished 
from  the  latter  by  the  vinous  colour  of  segments  4-12,  and  by  the 
absence  of  the  black  dots  on  the  anterior  segments.  The  larvae  of 
subflavella  is  therefore  bright  yellow  anteriorly  (thoracic  segments^  of 
a  distinct  vinous  posteriorly  (abdominal  segments).  The  first  tnree 
segments  are  corneous,  shiny,  and  marked  with  a  triple  black  band 
which  is  only  interrupted  at  the  incision  ;  the  anal  segment  also 
carries  a  very  small  corneous  plate.  The  larva  hybemates,  fixed  to  a 
wall  or  tree-trunk,  commences  to  feed  again  in  March,  and  by  the  end 
of  April  has  spun  up  for  pupation.  The  case  is  covered  with  short 
irregular  straws  (figure  shows  it  as  a  Fumeid  case  with  straws  some- 
what expanding  at  end  from  which  imago  emerges).  The  imagines 
appear  at  the  commencement  of  June  and  continue  to  do  so  for  fifteen 
or  twenty  days.  The  $  comes  out  of  its  case,  when  copulation  takes 
place,  after  which  the  insect  lays  its  eggs  in  the  case,  and  then  falls 
down  and  dies  at  once.  The  J  approaches  rohoHcolella,  Brd.,  for 
shape,  and  comitella  for  colour,  but  it  is  paler  "et  tire  sur  le  blond." 
It  fiies  in  the  neighbourhood  of  Cannes  ;  the  cases  also  abundant  at 
San-Eemo ;  also  observed  at  Bordighera,  Menton  and  Monaco. 
Chapman  says :  **  This  species  is  very  close  to  crassiorella ;  occurring, 
however,  as  it  does  in  the  same  regions  with  the  latter,  its  definite 
difference  in  coloration  and  its  recognition  by  Milliere  (who  must  have 
been  familiar  with  both  forms)  as  a  distinct  species,  are  strong  points 
in  favour  of  its  being  really  distinct.     In  addition  to  this  it  has  a 

*  MiUi^re  gives  an  earlier  but  less  satisfactory  description  in  the  Cat,  Lip, 
des  AlpeS'MaritimeSf  p.  305  (p.  105  in  Ann,  de  la  Soc,  Set,  Nat,  Arts  et  Belles-lettres 
de  Cannes,  1875). 
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slightly  different  form  of  wing,  being  proportionally  broader  basally. 
The  Biviera  examples  have  a  wing  expanse  of  12mm.*18mm.,  24  joints 
to  the  antennae,  and  the  length  of  the  tibial  spur  is  -70."  [We  strongly 
suspect  this  species,  in  spite  of  its  rather  smaller  size,  to  be  synonymous 
with  Bruand's  saxicolella,] 

Masonia  edwabdsella,  n.  sp. — Anterior  wings  11mm.  in  expanse,  rather  square, 
somewhat  thickly  (but  loosely)  scaled,  pale  (tending  to  whitish)  in  colour ;  cilia, 
darker,  shiny;  posterior  wings  and  cUia  concolorous  with  those  of  forewings; 
antennsowith  20  joints,  anterior  tibial  spur  *71  of  length  of  tibia,  no  cellula  intrusa. 

The  cases  from  which  these  males  were  bred  in  June,  1898,  were 
collected  by  Mr.  Edwards  and  Dr.  Chapman  at  Aix-les-Bains  the 
preceding  April,  when  the  larvae  were  full-fed.  The  cases  are  coarser 
than  those  of  F.  casta  and  are  surrounded  by  stouter  stalks,  three  or 
four  of  which  project  (more  particularly  in  those  of  the  males)  beyond 
the  end  of  the  case.  [A  full  account  of  the  imago,  larva,  pupa,  &c.,  may 
be  found  in  the  Ent.  Record,  vol.  xii.,  Feb.  no.] .  It  is  just  possible  that 
this  is  a  rather  small  form  of  M.  subflavella  the  (^  of  which,  however, 
has  24  antennal  joints  and  an  anterior  tibial  spur  '70  of  the  tibia  in 
length.  The  specimens  are  referred  to  as  sajdcolellaj  Ent.  Ilec,  xi., 
p.  238,  a  species  to  which  edwardsella  must  also  be  very  closely  allied. 
Chapman  notes  that  'Hhe  specimens  much  resemble  subflavella  but  are 
smaller,  have  only  20  joints  to  the  antennae,  and  a  tibial  spur  length 
of  '71;  they  resemble  B,  reticulatella  in  the  looseness  of  their  scales, 
and  there  may  be  some  grounds  for  suspecting  that  they  are  Bruand's 
saxicolella,  which,  however,  is  defined  as  being  15mm.  in  expanse,  and 
probably  also,  as  well  as  Z>.  reticulatella,  has  the  cellula  intrusa  which 
edwardsella  is  without.'* 

Genus :  Fumea,  Haworth. 
Stnontmy. — Genus :  Funiea^  Haw.,  "  Trans.  Ent.  Soc.  Lond.,"  1812,  p.  340,  in 
part;  Stphs.,  »•  111.  Brit.  Ent.,"  ii.,  pp.  81-83,  m  jwrf  (1829) ;   Wocke,  "Cat.  Lep. 

Siles.,*'  p.  2  (1853) ;  Beutti,  " Lep.  Bad.,"  Ist  ed.,  p.  173  (1853) ;  2nd  ed.,  p.  306  (1898) ; 
Mann,  ♦•  Wien.  Ent.  Monats.,"  i.,  p.  147  (1857) ;  Sta.,  "  Man.,"  i.,  p.  167,  in  part 
(1857) ;  Speyer,  "  Geog.  Verb.  Schmett.,"  i.,  pp.  311,  458  (1868) ;  "  Stett.  Ent, 
Zeit.,"  xlix.,  p.  203  (1888);  Hein.,  ♦•Schmett.  Deutsch.,"  i.,  p.  187  (1869);  Kranz, 
"  Schmett,  Miinch.,"  p.  35  (1860) ;  Wilde,  ••  Zeits.  Nat.  Halle,"  xvi.,  p.  306  (1860); 
"Pflanz.  u.  Kaup.  Deutsch.,"  ii.,  p.  77  (1861) ;  Nick.,  "Lotos,"  xi.,  p.  156  (1861) ; 
Schmidt,  "Schr.  Ges.  Konigs.,"  ill.,  p.  73  (1862) ;  Bond,  "Ent.  Mo.  Mag.,"  iv.,  p. 
113  (1867);  Knagga,  "Ent.  Ann.,"  1808,  p.  105  (1807);  Staud.  and  Wocke,  "Cat.," 
ed.  2,  p.  65  (1871) ;  Wocke,  "  Zeit.  Ent.  Bresl.,"  iii.,  p.  26  (1872) ;  Meurer, 
"  Schmett.  Rudolstadt,"  p.  31  (1874) ;  Cunl  y  Martorell,  "  Cat.  L^p.  Bare,"  p.  63 
(1874);  Bang-Haas,  "Nat.  Tida.,"  (3),  ix.,  p.  408  (1874);  Glitz,  "Jahresb.  Nat. 
Ge3.  Han.,"  xxiv.,  p.  36  (1874) ;  Mill.,  "  Cat.  L^'p.  Alp.-Mar.,"  p.  64  (1875) ;  Fouc, 
*'M6m.  Soc.  Agiic.  Nord,"  (2),  xii.,  p.  520  (1875);  Curo,  "Bull.  Soc.  Ent.  It.," 
viii.,  p.  145  (1H70);  Schneid.,  "  Siebkc  Enum.  Ins.,"  iii.,  p.  30  (1870);  Sint., 
"Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335  (I^IC^) ;  Tur.,  "Bull.  Soc.  Ent.  It,"  xi.,  p.  171 
(1879);  Staud.,  "  Hor.  Sac.  Ent.  Ikbs.,"  xiv.,  p.  350  (1H79) ;  Sand,  "Cat.  L^p. 
Auv.,"  p.  32  (1879);  Pfiitz.,  "  Deut.^ch.  Ent.  Zeit.,"  xxiii.,  p.  37  (1879);  Rhbg., 
"  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  407  (1879) ;  Peyer.,  "  Cat.  Li  p.  Als.,"  ed.  2,  p.  59 
(1880);  Schm.,  "Arch.  Meckl.,"  xxxiii.,  p.  04  (ls80)  ;  Frey.  "  Lep.  dor  Schweiz," 
p.  92  (1880)  ;  Heyl.,  "  Ann.  Soc.  Ent.  Belg.,"  1-^81,  p.  2*2 ;  Koss.,  "  J.-B.  Nass.  Ver. 
Nat.,"  xxviii-iv.,  p.  227  (IHSl) ;  Ersch.  and  Foild,  "  Tiudy  Boss.,"  xii.,  p.  204 
(1.S.S1) ;  Alb.,  "Bull.  Mosc,"  Ivi.,  pt.  4.  p.  381  (iHSj);  Husz,  "Magy.  Karp.  EvkOn.," 
viii.,  pp.  251,  283  (1881);  Snoll.,  "  I)e  Vlind.,"  p.  443  (l.'s82) ;  Dunck.,  "  Ann.  Soc. 
Ent.  Belg.,"  xxvi.,  p.  27  (18H2) ;  Jourdh.,  "  Mem.  Soc.  Aube,"  xlvii.,  p.  40  (1883)  ; 
Schmid,  "  C.-B.  Nat.  Ver.  Kegeiis.,"  xxxix.,  p.  84  (1885) ;  KriegholT,  "  Mitt.  Geog. 
Ges.  Thur.,"  iii.,  p.  121  (1885);  Lampa,  "Ent.  Tids.,"  p.  39  (1886);  Vdng., 
"Rovar.  Lapok.,"  iii.,  p.  143(1880);  Jord.,  "Schmett.  N.-W.  Deutsch.,"  p.  94 
(1886);  Calb.,  "Ii-iB,"i.,  p.  164  (1887);  Buhl,  "Soc.  Ent.,"  i.,  p.  171  (1887);  v.,  p. 
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154  (1891) ;  Zimm.,  •'  Verb.  Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887) ;  Petersen,  "Btr. 

Kennt.  Russ.  Reiches,"  (3),  iv.,  p.  86  (18rtS) ;  Teich,  *'  Arb.  Nat.  Ver.  Kiga."  vi., 

p.  20  (18vS9);  Pnbst,  *•  Iris"  iii.,  p.  100  (IHOO) ;  Stein.,  *'Iris"v.,  p.   413  (1S02) ; 

Brown,  "Act.  Soc.  Linn.  Bord.,"  xlv.,   p.   5)  (1S'.)2) ;  Kirby,  "  Cat.  Lep.  Hot.,"  p, 

523(1892);  Paux,  "  U»'v.  Biol.  Nor(i,"  v.,  p.  322  (iS.Ki) ;  Klem.,   "Ver.  z.-b.  Ges. 

Wien,"  xliv.,  p.  177  (IHIM) ;  B.irr.,  "Ent.  Mo.  Ma;,'.,"  xxx.,  p.  20.>  (1894)  ;  '*  Lep, 

Brit,"  ii.,   p.  353   (is'Jo) ;    Meyr.,   •'  Handb.."   p.   773  (1H95) ;  Mab.,  "  Bull.  Soc. 

Aude,"   vi.,   p.    158   (1S9.5);  Carad.,   •♦Iris."   viii.,   p.  Hh  (Is'. ♦.",) ;  ix„  p.  6  (1890) ; 

Chapman,  '•  Ent.  Mo.  Ma^.,"  xxxii.,  p.  80  (I89i );  Schiitze,  *'  Iris,"  ix.,  p.  335  (1890); 

Lutz.,  "  K.-B.  Ver.  Ui^'a,"  xxxix.,  no.  49  (1890)  ;  Honn.,  "  Vorh.  z.-b.  Gos.  Wien," 

xlvii.,   p.   323   (1897);  Bonj.,   ''Bull.    Soc.   Guest  Ei-.,"  vii.,  p.  192(1897);  Tutt, 

"  Ent.  Rec.,"  xi.,  p.  237  (1899) ;  Chapman,  »'  Proc.  Ent.  Soc.  Lond.,"  1899,  p.  xxv 

(1900).    Phalacna,   Pall.,  ♦'  Nova  Acta  Ephem.,"  iii.,  p.  435  (1767) ;  Retz.,  ••  Gen. 

et  Spec.  Ins.,"  p.  37  (1783).     Tinea,  GeolT.,  "  Foiirc.  Ent.  Paris,"  ii„  p.  335  (1785) ; 

Hb.,  "Eur.  Schmett.,"  p.  15  (1790).     Bombyx,  Bkh.,  " Sys.  Besch.,"  iii.,  p.   288 

(1790);   Tiach.,  "Enc.  Taschenb.,"  ed.  2,  p.  204  (1825).  Pmjche,  Schr.,  "Fauna 

Boica,"  ii.,  2,  p.  90  (1802);  Gcha.,  "Die   Schmett.,"   iii.,   p.  169  (1*^10);  Zink., 

"Germ.  Mag.  Ent.,"  i.,  p.  36(1813);  Zell.,  "Isis,"  1838,  p.  716;  1839,  p.  283 ; 

Bdv.,   "Gen.  Ind.  Meth.,"   p.   79   (1840);  Hering,   "  Stett.   Ent.  Zeit.,"  iii.,  p.  8 

(1842) ;  Dup.,  "  Cat.  M6th.,"  p.  65  (1844) ;  Bruand,  "  M^m.  Soc.  Doubs,"  ii.,  livr. 

1-2,  p.  65  (1845) ;  "  Men.  des  Psych.,"  p.  95  (1853) ;  Speyer,  "  Isis,"  1846,  p.  34 ; 

Heydrch.,  "Verz.,"  ed.  2,  p.  6  (1846);  Richter,   "Stett.  Ent.  Zeit.,"  x.,  p.  85 

(1849) ;  Seyffler,  "  J.-H.  Ver.  Nat.  Wiirtt.,"  v.,  p.  97  (1850) ;  D'Ailly,  "  Tijd.  Wis.- 

en  Nat.   Wet.,"  iii.,   p.   265  (1850) ;  Hein.,  "  Stett.  Ent.  Zeit.,"  xii.,  p.  63  (1851) ; 

Ver  Huell,  "  Sepp.  Ned.  Ins.,"  vii.,  p.  183  (circ.  1853) ;  Guille.,  "Ann.  Acad.  Sci. 

Clermont-Ferrand,"  xxvii.,  p.  126  (1854) ;  Tomp.,  "  Zool.,"  1859,  p.  6464  ;   Now., 

"Enum.  Lep.   Hal.  Or.,"  p.  31   (1860);  Kell.  and  Hoflfmn.,   "J.-H.  Ver.  Nat. 

Wiirtt.,"  xvii.,  p.  288  (1861) ;  Wernbg.,  "  Btr.,"  i.,  pp.  316,  356,  372,  377 ;  ii.,  pp. 

130,  167  (1864) ;  Mitf.,  "Ent.  Mo.  Mag.,"  vi.,  p.  94  (1869) ;  p.  186  (1870) ;  Gu^n., 

"  L^p.  Eure-et-Loire,"  p.  66  (1875) ;  Parfitt,  "  Trans.  Dev.  Ass.,"  x.,  p.  550  (1878). 

FuTnaria,  "  Haw.  Lep.  Brit.,"  iii.,  p.  373  (rect.  473),  in  part  (1811).    Epichnopterix, 

Hb.,  "  Verz.,"  p.  400,  no.  3865,  in  part   (?  1818).     Canejihora,    Hdrch.,   "  Verz.," 

ed.  3,  p.  24  (1851) ;  Koch,  "  Schmett.  8.-W.  Deutsch.,"  p.  71  (1856).    Epichnop- 

teryx,  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  62  (1855) ;  Bert.,  "Pollichia,"  1859,  p.  319; 

Kef.  and  Wernebg.,  "J.-B.  Ak.  Erfurt,"  i.,  p.  156  (1860);  Hofm.,  "Berl.  Ent. 

Zeit.,"  iv.,  p.  32  (1800) ;  Stand,  and  Wocke,  "Cat.,"ed.   1,  p.  28(1861);  Const., 

"  Cat.  Lep.  Saone-et-Loire,"  p.  91  (1866) ;  Ross.,  "  J.-B.  Nass.  Ver.  Nat.,^'  xix-xx., 

p.  140  (1866) ;  Nolck.,  "  Lep.  Fn.  Est.,"  p.  121  (1867) ;   Maassen,  "  Stett.  Ent. 

Zeit.,"  xxix.,  p.  439  (1868) ;  Stange,  "  Verz.  Halle  Schmett.,"  p.  18  (1869) ;  Teng- 

strdm,  "Not.  Sallsk.  F.  F.  Fenn.,"  p.  330  (1869);  Heyl.,  "Tijd.  Ent.,"  xiii.,  p. 

148  (1870) ;  KnaggB,  "  Ent.  Ann.,"  1870,  p.  136  (1869) ;  Paul  and  Plotz,  "  Mitt. 

Nat.  Ver.  Neupomm.,"  iv.,p.  68  (1872) ;  Kretach.,  "  Mitt.  Ver.  Frankf.-a.-0.,"  ii.,p. 

27  (1884) ;  Carad.,  "  Iris,"  vi.,  p.  201  (1893). 

The  nomenclature  of  this  genus  appears  exceedingly  difficult  to 
unravel.  Excluding  those  authors  who  dealt  with  the  species  now 
under  discussion  as  Tuieay  Bomhitx,  or  Pnj/c/ie,  the  commonest  species, 
casta  (nitulella)f  appears  to  have  been  first  included  in  a  hetero- 
typical  genus  by  Haworth  in  1811,'''  when  he  erected  the  genus 
Fumana  [I^p*  IJntannica,  pt.  8,  p.  878  (rect.  478)]  and  included  in  it, 
muscea,  pectineal  plumintrea,  nitida,  plumea,  all  of  which,  with  the 
exception  of  nitida,  appear  to  be  pidla  in  different  stages  of  fineness  or 
the  reverse.  On  June  2nd,  1812,  Haworth  read  a  paper  before  the 
Ent.  Soc.  of  London,  and  in  a  postscript  notes  (Trans,  Knt,  Soc, 
Jjondon,  1812,  p.  840)  that  for  the  genus  Fnmaria   in   Lepidoptera 


•  The  following  entry  has  been  made  in  the  copy  of  Haworth 's  Lepidoptera 
Britanniea  in  the  Nat.  Hist.  Museum,  South  Kensington,  concerning  the  date  of 
publication  of  this  work,  together  with  the  statement  that  the  dates  were  copied 
from  the  covers  of  the  original  parts :  pt.  1,  pp..  1-136  (1803) ;  pt.  2,  pp.  137-376 
(1809) ;  pt.  3,  pp.  377-511  (1811) ;  pt.  4,  pp.  612-609  (1828).  It  is  of  course  open 
to  question  whether  Haworth 's  alteration  of  his  earlier  name  should  be  allowed  to 
Btand. 
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Britannica^  p.  478,  the  readers  of  that  work  are  requested  to  read 

Fumea,    the    former  name   bding  033upi3i  by  a  genus  of  plants. 

Stephens,  in    1829,    adopted  the    generic    name    Fumea,   gave    the 

same  five  species  as   Haworth,   including  a  short  account  of  the 

life-history  of  only  one  of  them — nitidella — which  he  noted  also  in 

his  generic  diagnosis,  and  thus  evidently  restricted  Fumea  to  the  group 

of  which  nitidella  is  the  commonest  representative.    In  1856,  Herrich- 

Schaffer  applied  to  this  same  group  Hiibner's  name  of  Ejnchnopteryx, 

making  the  pulla  group  his  Fumea,     Speyer,  on  the  other  hand,  in 

1868,  restricted  the  name  to  the  nitidella  group,  remarking  {Geoy. 

TVr6.,  i.,  p.  468)  that  Fumea  was  "  erected  in  1818,  by  Herworth  (.sic) 

for  nitidella^  &c.,  and  must,  therefore,  be  retained  for  the  genus  which 

contains  this  species."     It  is  quite  evident  that  Haworth's  genus  was 

erected  for  nitidella  and  -pulla,  the  latter  under  various  aliases,  and  that 

there  was  no  special  restriction  of  the  name  by  Haworth  to  the  group 

containing  the  former  species,  and  that,  had  it  not  been  for  Stephens' 

restriction  in  1829,  Herrich-Schaflfer's  action  would  have  stood.     In 

the  first  edition  of    Staudinger    and  Wocke*s  Catalog  (1861)   these 

authors  foUow  Herrich-SchaflFer,  but  in  the  second  edition  (1871]  they 

changed  the  name  of  the  nitidella  group  to  Fumeay  and  retained  tnat  of 

Epichnopteryx  for  the  puUa  group.     Haworth's  diagnosis  of  Fumaria 

reads  as  follows : 

Fumaria  (The  chimney-sweeper).  Characteres  generis :  AntenniB  breviuscultB* 
mascalins  validissimsB  pectinataa,  radiis  lente  filiformibus,  distantibus,  instar 
costarum  Haleois.  Corpus  breve  alaeque  omnes  rotundatas  fumosae ;  hirsutsB,  sed 
alarum  pagina  saepe  denudata :  volata  diumo,  solari,  humillimo. 

It  is  quite  evident  that  this  contains  a  combination  of  characters 
taken  from  nitidella  and  pidla  but  as  Haworth  does  not  restrict  it 
particularly  to  either,  but  on  the  contrary  includes  both,  and  even 
applies  the  name  of  "chimney-sweeper*'  to  every  one  of  the  species 
included  in  it,  we  are  thrown  back  on  Stephens'  action  to  determine 
the  type.    Haworth  included  in  the  genus  the  following  species : 

(1)  Muscea  (The  transparent  chimney-sweeper)  =  miwceZla,  Fb.,  l  =  bombyceUat 
Hb.,  1,  4?  (2)  Pectinea  (The  light  chimney-sweeper  J  =j>t'cfffi/?IZa,  Fb.,  Ent.  Synt., 
iii.,  482,  2S5?  =pectinellat  Hb.,  Ttu.,  1,  6.  (3)  Pliunistrea  (The  chimney-sweeper's 
hoy)  =plumistrellaf'H.h.f  Sly  213.  (4)  Nitida  (ihe  shining  chimney-sweeper)  =:fuH- 
della^  Hb.,  1,  6.  (5)  Plumea  (The  lesser  chimney -svfeeper)=plumellat  Hb.,  1,  7  ?  = 
bomhella,  Fb.,  iii.,  482,  234? 

Practically  the  whole  of  the  references  to  continental  species  here 

made  by  Haworth  are  incorrect,  the  species  to  which  his  names  are 

referre<i    having    long    since  proved    to    be    species    not    found   in 

Britain.     The  only  reference  which  is  undoubtedly  correct  is  nitida, 

Haw.  =  nitidella^  Hb.     As  we  have  before  said  we  suspect  all  the  rest  of 

these  names  of  Haworth  to  belong  to  K,  pulla,  but  have  no  very  definite 

proof  thereof.     They  may  have  included,   of  course,   some  of  the 

Fumeas  recently  difiierentiated  by  Chapman,  but  this,   too,   is  very 

dubious.     Stephens  includes  the  same  five  species  as  Haworth  in  his 

genus  Fumea.     Most  of  the  male  characters  are  evidently  taken  from 

F.  pulla.  He  gives,  however,  a  brief  life-history  of  only  one  of  them,  niti- 

delta,  and  this  he  includes  in  his  generic  diap^nosis,  thus  restricting  the 

generic  name  to  this  group  ;  his  reference  to  the  9  also  must  belong 

to  F,  nitidella.     His  diagnosis  reads  as  follows : 

Fanua,  Haw. — Palpi  and  maxillaa  wanting,  their  place  occupied  by  a  tuft  of 
elongate  hairs.    Antennae  of  the  male  elongate,  bipectinated,  the  peotinations  sab- 
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olavate,  ciliated  and  straight,  of  the  female,  very  short,  simple,  the  two  basal  joints 
largest ;  head  pilose  anteriorly ;  thorax  slightly  hairy  and  generally  gloisy ; 
abdomen  of  the  male  pilose  with  a  tuft  at  the  apex,  of  the  female  more  robust  with 
a  woolly  mass  at  the  tip ;  wings  incumbent,  of  the  male  diaphanous,  deeply  ciliated, 
pilose,  of  the  female  wanting ;  legs  rather  stout,  the  posterior  tibis  very  pilose  with 
elongate  spurs  at  the  ai>ex.  Larva  enclosed  in  a  case  in  which  it  changes  to 
pupa. 

It  would  appear  from  Wood's  figures  {Index  Entom.y  figs.  81-85)  that 
our  suspicion  as  to  all  the  names  mentioned  by  Haworth  and  Stephens 
(except  nitidella)  referring  to  j^Ma  is  well  founded.  He  figures  these 
species  (possibly  from  Stephens'  specimens)  and  applies  the  same  names 
as  these  authors  to  what  appear  to  be  different  forms  of  E.  pulla. 

The  characters  of  the  genus  may  be  summarised  as  follows : 

Ovuu. — Irregularly  oval  in  outline,  straw-yellow  in  colour,  surface  smooth ; 
laid  in  case  but  separable  without  breaking,  small  quantity  of  silky  hairs  scattered 
among  them. 

Case. — ^Longitudinal  silken  tube  with  pieces  of  grass  culms*  fastened  on  it 
longitudinally,  rather  longer  than  case,  the  outer  ones  nearly  free  from  case  except 
at  attached  side ;  round  the  flexible  mouth  of  case  small  scraps  of  grass  stem  are 
laid  down  very  regularly  both  as  to  size  and  position,  and  with  their  longer  axes 
longitudinally  pla^  they  look  like  a  beautiful  tessellated  pavement. 

Larva. — Macro-Psychid  in  general  character,  with  brown  or  pinkish-coloured 
head  and  thoracic  plates,  varied  with  lighter  markings,  generally  as  a  central  and 
two  lateral  (one  on  either  side)  longitudinal  bands  with  irregular  outlines.     The 

Sosterior  trapezoidal  tubercle,  ii,  much  nearer  middle  line  and  larger  than  i,  but 
istinctly  posterior  to  it  (they  are  usually  on  two  transverse  ridges  crossing  the 
dorsum  of  the  segment). 

Pupa. —  <r .  Pale  brown,  of  delicate  appearance ;  labrum,  length  less  than 
breadth,  faUs  short  of  lower  margin  of  cheeks ;  labium  wider  basally ;  spiracles 
projecting,  with  a  short  cone  surrounded  by  a  high  vallum ;  wing  apex  pointed, 
but  double  the  width  of  tarsus  short  of  end  of  Srd  tarsi ;  ventro-anal  hooks  shorter, 
paler,  more  ventral,  and  closer  together  than  in  Proutia  (but  the  whole  difference 
slight).  ?  .  Cheeks  extend  downwards  below  labrum,  labium  of  equal  breadth, 
tip  little  more  than  notched ;  maxilla  triangular,  marked  off  from  labium ;  two  very 
distinct  hairs  on  each  side  of  labrum. 

Imaoo. —  (f  .  Antennas  with  long  pectinations,  pectinations  scaled ;  anterior 
tibial  spine  almost  four-fifths  the  length  of  tibia  ;  anterior  wings  square,  posterior 
wings  ample.  9  .  Almost  apterous,  almost  naked,  scales  confined  very  much  to 
lateral  region  entirely  hairlike ;  anal  tuft ;  tarsi  with  five  joints  to  each  foot. 

Neuration. — ^Anterior  wings  with  median  simple  (never  with  cellula  Intrusa) ; 
no  supplementary  cell  at  apex  of  discoidal  cell.  Posterior  wings  with  median 
in  line  with  6. 

We  have  already  stated  that  Staudinger's  Fmnea  (Cat.,  p.  66)  is 

heterogeneric,  and  it  results  that  those  authors  who  have  followed  him 

have  failed  to  correctly  separate  the  species  that  he  placed  under  this 

name.     He  includes  in  his  genus — Bacotia  sepinm  (a  Luffiid),  Bijwjis 

2>ectinella  (a  Bijugid),  FHijchidea  nudella  and  i^  sapliG  (Psychideids), 

Proutia  hetulina  and  P.  salicolella  (Proutiids),  Bruandia  comitella^  Maso- 

nia  crassiorella,  and  M,  affitiis,  leaving  Fumea  intermediella  and  robori- 

colella  (already  shown,  ante,  pp.  281-288,  as  having  no  specific  standing). 

It  is  quite  possible,  however,  that  even  when  cut  down  to  its  narrowest 

limits,  Fumea  contains  many  more  species  than  those  yet  appearing  in 

our  lists,  and  there  are  possibly  many  undescribed  species  in  our 

collections  at  the  present  time.  The  name  nitidella  appears  to  have  been 

used  by  some  authors  in  a  comprehensive  manner,  and  so  as  to  include 

not  only  the  more  closely  allied  Fumeas  but  also  the  Masonias,  &c. 

Owing  to  this  and  other  causes  we  have  practically  no  idea  of  the 

*  Though  the  pieces  on  Fumeid  cases  are  always  called  grass  and  often  are, 
they  seem  to  be  very  frequently  dead  flowering  stems  of  other  plants. 
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distribution  (or  even  of  the  number  of  species)  in  Britain  or  on  the 
continent  of  Europe. 

What  number  of  species  have  we  in  Fnmea  ?  We  take  it  that  robori- 
colella  [ant(\  pp.  281-283)  has  no  standing  as  a  species  whatever,  if  it 
has,  Bruand's  $  and  figures  of  nouration  show  it  to  be  a  Proutia  and 
the  case,  therefore,  possibly  would  not  belong  to  the  same  species.  Ajfinis^ 
as  sent  out  by  continental  authorities,  appears  to  be  a  combination  of 
forms  referable  (1)  to  crasHn)rdla  and  (2)  to  rjcrmanica,  whilst  we  con- 
sider that  casta.  Pall.  =  nitidellay  Auct.  =  biUrmediiilay  Brd.  Xorvetjica, 
Heyl.,  cannot  be  a  Fumea  because  of  its  cellula  intrusa.  Chapman 
notes  of  these  Fumeas  that  **  there  is  a  large  group  of  forms  of  a  size 
from  iV.  crassiorella  downwards,  that  have  19  or  20  joints  to  the 
antennae,  rarely  only  18,  and  a  tibial  spur  of  length  -77- '80,  which  passes 
without  very  definite  demarcation  into  an  abundant  series  of  rather 
smaller  insects  of  more  uniform  size,  with  18  joints  to  the  antennaB 
and  tibial  spurs  of  about  *77.  No  difference  appears  to  be  able  to  be 
detected  in  the  females  of  these  two  groups,  the  tarsal  formula  being 
in  all  5t  6,  5,  and  one  cannot  always  be  sure  to  which  form  any 
particular  specimen  belongs.  If  these  represent  two  species  they  would 
probably  be  intermeiliella  and  casta  {nitidella) ;  the  only  reliable  charac- 
ters of  difference  would  bo  those  of  size  and  that  the  former  has  19  or 
20  (very  rarely  18)  antennal  joints,  whilst  the  latter  has  with  some 
constancy  only  18  joints.  Besides  these  are  some  somewhat  doubtful 
examples  of  which  var.  boicerellay  tjermanica  (sent  as  affinis  from  the 
continent  by  Voelschow,  but  evidently  a  distinct  species),  and  scotica 
(as  large  as  M,  crassiorella)  are  the  most  striking."  Chapman  inclines  to 
consider  the  following  (with  perhaps  the  exception  of  scotica)  as  forms 
of  one  rather  protean  species,  represented  by  various  local  races  (which 
may  be  accepted  as  species  by  those  who  so  incline) : 

Scotica,  ant.  tibial  spurs  '78,  antennsB  19-20  joints,  expanse  13mm.-16mm, 
Intermediella^&nt,  tibial  spurs  '77-*81,  antennas  (18)  19-20  joints,  expanse  12mm.- 
14mm. 

Casta  (nitidella),  spurs  '77,  antennoB  18  joints,  expanse  12mm.-13mm. 
Bowerella,  spurs  '77,  antennas  1(5  joints,  expanse  llmm.-13mm. 
Minor f  spurs  *77,  antenmeld  joints,  expanse  9mm. -10mm. 

FuMEA  SCOTICA,  Chapman. 

Original  description. — A  large  form.  •  .  .  with  a  wing- 
expanse  reaching  to  15mm.,  but  in  which  the  tibial  spur  remains  of  a 
length  equal  to  *8  of  the  tibia  ajid  the  antennae  have  from  18  to  20 
joints  (Chapman,  Proc,  Knt.  Soc,  London^  1899,  p.  xxvi). 

Note  on  F.  scotica. — This  is  a  very  large  form  and  of  very  robust 
appearance,  so  that  it  is  very  difUcult  to  resist  the  conclusion  that  it  is 
a  distinct  species.  It  agrees  with  F.  casta  var.  intennedidla  in  having 
19-20  antennal  joints  and  the  anterior  tibial  spur  '78  the  length  of  the 
tibia,  but  in  size  it  rivals  that  of  M.  cras}<i()rdla  being  18mm. -16mm., 
and  in  apparent  solidity  and  robustness  it  exceeds  it.  This  form  comes 
from  ilannoch  and  Sutherland. shire  (Chapman,  in  litt.y  December  16th, 
1899). 

Fumea  casta,  Pallas. 
Synonymy. — Species:  Casln,  Prtll.,  "  Nov.  Act.  Ac.  Caes.  Nat,,"  iiL,  p.  435,  pi. 
vii.,  tigs  1-5  (1707);  Wernbg.,  '» lUr.,"  i.,  pj).  :U0,  350,  372,  377;  ii.,  pp.  130,  107 
(1804);  Kirby,  "Cat.  Lep.,"  p.  523  (1892);  Tutt,  ••Ent.  Itec.,*'  xi.,  p.  237  (1899); 
Chapm.,  "Eut.  Kec.,"  xi.,  p.  324  (1899) ;  "Proc.  Ent.  Soc,  Lond.,"  1899,  p.  xxv 
(1900).     Tubifex,  Betz.,  "Gen.  et  Spec.  Ins.,"  p.  87,  no.  50  U7d8)«    PaUarii, 
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Oeoflf.,  "Fourc.  Ent.  Paris.,"  ii.,  p.  335,  no.  50  (with  ref.  to  Hist.  Im,,  11.,  p.  203) 
(1785).  Nana,  Bork.,  "  Eur.  Schmett.,"  iii.,  p.  283,  case  only,  s  =?  «epiMm  (1790) : 
Tisch.,  '•  Enc.  Tasch.,"  ed.  2,  p.  204  (1825).  Nitidella,  Hb.,  •'  Samm.  Eur. 
Schmett.  Tin.,"  fig.  6,  p.  15(1796);  "  Verz.,"  p.  400  (1818  ?) ;  Ochs.,  "  Schmett. 
Eur.,"  iii.,  p.  169,  in  part  (1810) ;  Zink.,  "  Germ.  Mag.  Ent.,"  i.,  p.  36  (1813) ; 
Stphs.,  "111.  Brit.  Ent.,"  ii.,  p.  81  (1829);  Zell.,  "Isis,"  1838,  p.  716;  1839,  p. 
283;  Bdv.,  "  Qen.  Ind.  Meth.,"  p.  79  (1840) ;  Hering,  "  Stett.  Ent.  Zeit.,"  iii.,  p.  8 
(1842) ;  Dup.,  "  Cat.  Meth.,"  p.  65  (1844) ;  Brd.,  ••  Mem.  Soc.  Doubs,"  ii.,  livr.  1-2, 
p.  65  (1845);  Speyer,  "Isis,"  1846,  p.  35(1846);  "  Geog.  Verb.  Schmett.,"  1.,  pp. 
312,  458,  461  (1858);  "Verb.  Nat.  Ver.  Preuas.  Rhein.."  xxiv.,  p.  182  (1867) ; 
Hdrch.,  "Verz.,"  ed.  2,  p.  6  (1846);  ed.  3,  p.  24(1851);  Richter,  "  Stett.  Ent. 
Zeit.,"  X.,  p.  85  (1849) ;  Seyfif.,  "  J.-H.  Ver.  Nat.  Wiirtt.,"  v.,  p.  97  (1850) ;  D'Ailly, 
"  Tijd.  Wis.  en  Nat.,"  iii.,  p.  265  (1850) ;  Hein.,  "  Stett.  Ent.  Zeit.,"  xii.,  p.  63 
(1851) ;  "  Schmett.  Deutsch.,"  i.,  p.  187  (1859) ;  GhU.,  "  Elenco,"  p.  24  (1862) ;  Ver 
Huell,  "  Sepp's  Ned.  Ins.,"  vii.,  p.  183,  pi.  xliv-xlv  (cir,  1853) ;  Wocke,  "  Cat.  Lep. 
Siles.,"  p.  2  (1853) ;  Reutti,  "  Lep.  Bad.,"  Ist  ed.,  p.  173  (1853) ;  Guill.,  "Ann.  Ac. 
Sci.  Clermont-Ferrand,"  xxvii.,  p.  125  (1854) ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  62 
(1855);  Koch.  "  Schm.  S.-W.  Deutsch.,"  p.  71  (1856);  Mann,  "  Wien.  Ent. 
Monats.,"  i.,  p.  147  (1857);  Sta.,  "Man.,"  1.,  p.  167(1857);  Barr.,  " Ent.  Wk. 
Int.,"  iv.,  pp.  109-110  (1858) ;  Tearle,  "  Ent.  Wk.  Int.,"  vi.,  p.  132  (1859) ;  Bert., 
"  PoUichia,"  1859,  p.  319  (1859) ;  Now.,  "  Enum.  Lep.  Hal.  Or,,"  p.  31  (1860) ; 
Kef.  and  Wembg.,  "  J.-B.  Ak.  Erfiirt,"  N.  F.  i.,  p.  166  (1860) ;  Hofm.,  "Berl.  Ent. 
Zeit.,"  iv.,  p.  32  (1860) ;  Kranz,  "  Schmett.  Munch.,"  p.  36  (I860) ;  Wilde,  "  Zeits. 
Nat.  Halle,"  xvi.,  p.  306  (I860) ;  "Pflanz.  und  Raup.  Deutsch.,"  ii.,  p.  77,  pi.  iii., 
fig.  48  (1861) ;  Nick.,  "  Lotos,"  xi.,  p.  156  (1861) ;  Kell.  and  Hoffm.,  "  J.-H.  Ver. 
Nat.  Wurtt.,"  xvii.,  p.  288  (1861) ;  H.  R.  Schmidt,  "Schr.  Ges.  Kdnigs.,"  iii.,  p.  73 
(1862)  ;  Rdssl.,  "  J.-B.  Nass.  Ver.  Nat.,"  xix-xx.,  p.  140  (1866);  Gart.,  "Verb.  Nat. 
Ver.  Briinn,"  iv.,  p.  165  (1866);  Nolck.,  "Lep.  Fn.  Est.."  i.,  p.  121  (1867);  Tgstrm., 
"  Nat.  Sallsk.  F.  F.  Fenn.,"  p.  300  (sep.  p.  10)  (1869) ;  Heyl.,  "  Tijd.  v.  Ent.,"  xiii., 
p.  148  (1870) ;  "  Ann.  Soc.  Ent.  Belg.,"  xxv.,  p.  73  (1881) ;  "  Comp.  Rend.  Soc. 
Ent.  Bel.,"  p.  xciii  (1884);  Schneid.,  "  Siebke  Enum.  Ins.,"  iii.,  p.  36  (1876); 
Ross.,  "J.-B.  Nass.  Ver.  Nat.,"  xxxiii-xxxiv.,  p.  227  (1881);  Snell.,  "Do 
Vlinders,"  p.  443  (1882) ;  Walker,  "Proc.  Ches.  Soc.  Nat.  Sci.,"  iii.,  p.  73 
(1884)  ;  Schmid,  "  C.-B.  Nat.  Ver.  Regensb.,"  xxxix.,  p.  84  (sep.  p.  35)  (1885) ; 
Stein.,  "Iris,"  v.,  p.  413  (1892);  Carad.,  "Iris,"  viii.,  p.  88  (1895);  ix.,  p,  6 
(1896).  Carptm,  Schrk.,  "  Fauna  Boica,"  ii.,  2,  p.  90  (1802).  Nitida,  Haw., 
"  Lep.  Brit.,"  iii.,  p.  474  (1811).  IntermedieUa^rd,,  "  Mon.  des  Psych.,"  p.  96, 
fig.  69  a-e  (1853) ;  Speyer,  "  Geog.  Verb.  Sc¥mett.,"  i.,  p.  469  (1868);  Staud.  and 
Wocke,  "  Cat.,"  1st  ed.,  p.  28  (1861);  2nd  ed.,  p.  66(1871);  Mitford,  "  Zool.," 
1861,  p.  7453;  "Ent.  Mo.  Mag.,"  vi.,  p.  94(1869);  p.  186(1870);  Const.,  "  Cat. 
Lep.  Saone-et-Loire,"  p.  91(1866);  Maassen,  "Stett.  Ent.  Zeit.,"  xxix.,  p.  439 
(1868);  Stange,  "  Verz.  Halle  Schmett.,"  p.  18  (1869);  Paul  and  Pldtz,  "Mitt. 
Nat.  Ver.  Neupomm.,"  iv.,  p.  68(1872);  Wocke,  "Zeit.  Ent.  Breal.,"  iii.,  p.  26 
(1872) ;  Meurer,  "  Schmett.  Rudolstadt,"  p.  31  (1874) ;  Bang-Haas,  "  Nat.  Tids.," 
(3),  ix.,  p.  408  (1874) ;  Glitz,  "  J.-B.  Nat.  Ges.  Han.,"  xxiv.,  p.  86  (1874) ;  Fouc, 
"  M^m.  Soc.  Agiic.  Nord,"  (2),  xii.,  p.  620  (1876) ;  Mill.,  "  Cat.  L^p.  Alp.-Mar.,"  p. 
106  (1875) ;  Cur6,  "  Bull  Soc.  Ent.  It.,"  viii.,  p.  146  (1876) ;  Sint.,  "  Arch.  Nat. 
Liv.,^'  (2),  vii.,  p.  336  (sep.  p.  9)  (1876) ;  Tur.,  "  Bull.  Soc.  Ent.  Ital.,"  xi.,  p.  171 
(1879) ;  Sand,  "  Cat  L^p.  Auv.,"  p.  82_(1879) ;  Staud.,  "  Hor.  Soc.  Ent.  Ross.," 
xiv.,  p.  360(1879);'Pfiitz.,  "Deutsch.  Ent.  Zeit.,"  xxiii.,  p.  37  (1879);  Rehberg, 
"  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  467  (1879) ;  F.  Schmidt,  "  Arch.  Mecklenb.," 
xxxiii.,  p.  64  (1880) ;  Ersch.  and  Feild,  "  Trudy  lioss.,"  xii.,  p.  204  (1881) ;  Albiecht, 
"  Bull.  Mosc.,"  Ivi.,  pt.  4,  p.  381  (1881) ;  Husz,  "  Magy.  Karp.  Evkon.,"  viii.,  pp.  261, 
283  (1881);  Donck.,  "  Ann.  Soc.  Ent.  Belg.,"  xxvi.,  p.  27  (1882) ;  Jourdh.,  "  M^m.  Soc. 
Aube,"  xlvii.,  p.  46  (1883) ;  Kretsch.,  "  Mitt.  Ver.  Frank.-a.-0.,"  ii.,  p.  27  (1884) ; 
Krieghoff,  "Mitt.Geog.Ges.  Thiir.,"iii.,  p.l21(1886);  Lampa,  "Ent.  Tids,"  vi., 
p.  39  (1885) ;  V&ngel,  "  Rovar.  Lapok,"  iii.,  p.  143  (1886) ;  Jordan,  "  Schmett. 
N.-W.  Deutsch.,"  p.  94(1886);  Calb.,  "Iris,"  i.,  p.  154  (1887);  Zimm.,  "Verb. 
Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887);  Riihl,  "Soc.  Ent.,"  i.,  p.  171  (1887);  v.,  p.  164 
(1891);  Peters., "  Btr.  Kennt.  Russ.  Reiches.,"  (3),  iv.,  p.  86  (1888) ;  Teich,  "Arb. 
Nat.  Ver.  Riga,"  vi.,  p.  20  (1889);  Pabst,  "Iris,"  iii.,  p.  106  (1890);  Brown,  "Actes 
Soc.  Linn.  Bord.,"  xlv.,  p.  55  (1892) ;  Carad.,  "  Iris,"  vi.,  p.  201  (1893) ;  Klem., 
"Verb.  z.-b.  Ges.  Wien,"  xliv.,  p.  177  (1894);  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p. 
266  (1894) ;  "  Brit.  Lep.,"  p.  357  (1896)  ;  Meyr..  "  Handbook,  Ac,"  p.  774  (1896) ; 
Mab.,  "Bull.  Soc.  Aude,"  vi.,  p.  168  (1896) ;  Schiitze,  "Iris,"  ix.,  p.  336  (1896) ; 
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Lutz.,  "K.-B.  Ver.  Riga,"  xxxix.,  Bomb.  no.  49  (1896);  Chapm.,  "Ent.  Mo.  Mag.," 
xxxii.,  p.  80  (1896) ;  Horm.,  '*  Verb.  z.-b.  Ges.  Wien,"  xlvii.,  p.  323  (1897) ;  Bonj., 
"Bull.  Soc.  Quest  Fr.,"  vii.,  p.  192  (1897) ;  Reutti,  "Lep.  Bad.,"  2nd  ed.,  p.  30(5 
(1898).  Rohoricolella,  Brd.,  "Mem.  Soc.  Doubs,"  ii.,  livr.  1-2,  ^.65  in  part,  d 
and  case,  $  =hetulina  (1845) ;  "Mon.  des  Psych.,'*  pp.  9S-99,  pi.  ii.,  figs.  72  a-c, 
nee  pi.  iii.,  fig.  72  (1853);  Spey.,  "Oeog.  Verb.  Schmett.,"  i.,  p.  459  (1858) ;  ?"Stett. 
Ent.  Zeit.,"  xlix.,  p.  203  (1888);  ?Tomp.,  "  Zool.,"  1859,  p.  6464;  ?Sta.,  "Ent. 
Ann.,"  1860,  p.  139  (1869);  ?  Stand.,  ••  Cat.,"  Ist  ed.,  p.  28  (1861) ;  2nd  ed.,  p.  65 

S871) ;  ?Mitld.,  "Zool.,"  1861,  p.  7463;  ? Const.,  "Cat.  L^p.  Saone,"  p.  91  (1866); 
itfd.,  "  Ent.  Mo.  Mag.,"  vi.,  p.  94  (1869) ;  p.  180  (1870) ;  ?  Fouc.  "  M4m.  Soc. 
Agric.  Nord,"  (2),  xii.,  p.  520  (1875) ;  ?  On.,  "  L<5p.  Eure-et-Loir,"  p.  56  (1875) ; 
Parf.,  *'  Trans.  Devon.  Ass.,"  x,,  p.  550  (1878) ;  Peyer.,  "  Cat.  L6p.  Als.,"  ed.  2,  p. 
69  (1880) ;  Paux,  '*  Rev.  Biol.  Nord,"  v.,  p.  322  (1893) ;  Barr.,  "  Ent.  Mo.  Mag.," 
XXX.,  p.  266  (1894) ;  " Brit.  Lep.,"  ii.,  p.  359  (1895) ;  ?  Mab.,  "Bull.  Soc.  Aude,"  vi., 
p  158(1896). 

Original  description. — Larva  ftab.  vii.,  fig.  1)  multoties  prsDCedenti 
specie  {unicolor)  minor,  ei  tamen  suosimilis  est,  praecipue  figura  et  ante- 
rioris  corporis  fai  extremitatis  habitu.    Beliquo  vero  corpore  non  est 
pallido,  sed  rubescente,  maxime  in  dorso.     FoUiculos  sibi  striiit  ex 
tenuium  culmorum  gramineorum  fragmentis  inaequalibus,  longitudin- 
aliter  sericeo  cylindro,  in  quo  latet,  circumpositis  (fig.  4a).   Tali  folliculo 
per  totam  vitam,  inde  ab  ovo,  tecta  incedit.    Hunc,  ubi  metamor- 
phoseos  tempus  adest,  truncis  arborum,  parietibus  hortorum  ligneis, 
cubnis,  foliisve  arborum  et  herbarum    obviis,    obliquo    situ   affigit, 
plerumque  deorsum  inclinatum,  aliquando  tamen  et  sursum  directum, 
quod  in  majori  specie  numquam  observatur.   Hoc  facto  intra  foUiculum 
vertitur,  ut  liber  Phalaense,  ex  postica  folliculi  apertura,  pateat  exitus, 
tumque  depositis  exuviis  sit  Nympha,  secundum  sexum  diversissima. 
Feminea  Nympha  oblongum  farciminulum  veluti  est  (fig.  2),  loricatum, 
a  prtecedentis  speciei  Pupa  (fig.  7)  eo  tantum  diversa,  quod  larvulce 
exiguum    quoddam  vestigium,   tenellorum  nempe  futures    Phaltense 
pedum  congestas  delineationes,  in  antica  corporis  extremitate,  exhibeat. 
Goloris  est  in  dorso  castanei,   subtus  dilutions  et  fere  lutescentis. 
Prodit  ex  ea  Phaltena  fcBminea,  fig.  8,  tab.  vii.,  depicta;  similis  verm- 
iculo  pallido,  maculis  in  dorso  transversis  fuscis  loricato,  pilisque  vix 
conspicuis  asperso,  in  cujus  antica  extremitate  capitis  nigro-ocellati  et 
vix  antennulati  minimum  rudimentum,  pedesque  tenelli  et  tenuissimi 
seni,  quorum  priores  brevissimi  sunt,  ajgre  conspiciuntur.     Postice 
vulvam  subulatum  longe  exserit,  ad  corpus  pills  tenellis  subciliatam. 
Ubi  e  folliculo  prodiit,  incurvo  corpore,  ni  decidat,  posticae  ejusdem 
extremitati,  per  reliquam  vitam,  adha?rere  pergit ;  saepeque  vulva  et 
parte  corporis  adbuc  intra  foUiculum  hflerente,  ut  maris  commercium 
recusare  videatur,  ibidem,  depositis  prius  pro  parte  ovis,  marcescit.    E 
rnascula  Nympha y  quie  solitic  figurae  (fig.  Ab)  est,  et   ubi  maturuit, 
postice  e  folliculo  cmcrgit  (fig.  cit.),  evolat  Phalaenula  pcnnicornis, 
tota    cincreo-fuscescens,   lucida,    quam   sedentem   sive  quiescentem, 
compositis  alls,  fig.  5,  depingi  curavi.     Ad  Bombyces  pariter,  utut  ex 
larva  tineode  prognata,  pertinet,  poteritque  vocari — Phalaena  Bombyx, 
tota  fusca ;  femina  aptera.     Triviale  autem  nomen  Phalaenae  castae 
meretur.     Haec  mascula  Phalaena  etiam  Frischio  nota  fuit,  qui   in 
Operis  de  insectis,  vol.  vi.,  tab.  vii.,  larvam,  foUiculum,  et  quam  ex  ea 
obtinuit  Phalaenulam,  satis  bene  depinxit  et  (p.  17)  sententiam  nostram 
de  Larvae  pabulo  confirmat  (Pallas,  Nova  Acta  Ephem.,  iii.,  pp.  486-487). 
Historical  Note. — This  species  was  somewhat  fully  described  and 
named  by  PaUas  in  1767  and  the  case,  etc.,  recognisably  figured,  but  in 
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1787  Reaumur  had  drawn  {MSm.,  iii.,  pp.  149,  196,  pi.  xi.,  fig.  7) 
attention  to  the  habits  of  the  larva  of  this  (and  other  Psyohid)  species, 
whilst  De  Gecr  described  it  (Mem.,  i.,  p.  506,  pi.  xxix.,  figs.  19-22), 
and  Betzius,  in  1788,  gave  to  De  Geer's  insect  the  name  of  tubifex. 
Later,  in  1762,  Geoflfroy  described  the  insect  {Hist.  Ins.,  ii.,  p.  208) 
and  in  1785,  in  Fonrcmy^ s  Ent.  Paris.,  ii.,  p.  885,  he  named  it palearis. 
In  1796,  Hiibner  called  the  insect  nitidella,  a  name  that  has  been  very 
generally  applied  to  the  Fumeid  species,  whilst  Schrank,  in  1802,  called 
it  carpini.  Bruand  seems  to  have  renamed  the  species  intermediella, 
and  to  have  included  it  also  in  part  in  his  description  of  roboricolella. 
So  much  confusion  had  gathered  around  the  name  nitidella,  which 
appears  to  have  been  in  general  use  for  this  species  until  the  publica- 
tion of  the  second  edition  of  Staudinger  and  Wocke's  Catalog  in  1871, 
that  these  authors  dropped  the  name  and  used  Bruand's  intermeiliella, 
since  which  time  the  latter  has  been  commonly  used.  Wemeburg,  how- 
ever, in  1864,  called  attention  to  the  earlier  name  given  by  Pallas,  and 
this  was  adopted  by  Kirby  in  his  Catalogue  in  1892,  and  there  seems 
to  be  nothing  left  but  to  use  this  name.  Our  casta,  therefore,  includes 
the  great  mass  of  specimens  found  in  British  collections,  and  named 
(apparently  with  great  capriciousness) — roboricolella,  nitidella,  intemie- 
diella,  and  even  crassiorella  and  crassicolella. 

Imago. — Anterior  wings  9mm. -15mm.  in  expanse,  somewhat  square 
in  outline  :  broad  basally,  inner  margin  with  a  deep  rounded  lappet 
at  base,  deep  black-brown  in  colour  when  fresh  fbecoming  much 
browner  with  age),  with  traces  of  a  glossy  transverse  snade  just  beyond 
the  middle  of  the  wing ;  the  cilia  glossy  ;  the  discoidal  cell  without  a 
cellula  intrusa.  Posterior  wings  and  cilia  unicolorous  with  those  of 
forewings  but  rather  less  glossy.  Anterior  tibial  spur  '77  to  '81 ; 
antennal  joints  16-20. 

Sexual  dimorphism. — S  •  The  male,  which  varies  considerably  in 
colour,  size,  and  in  structural  detail,  has  already  been  described.  $ 
The  female  has  the  head  ventral,  the  prothorax  frontal  and  small,  the 
mesothorax  largo,  the  metathorax  narrow,  the  black  corneous  thoracic 
plates  running  quite  round  the  venter.  There  are  conspicuous  dorsal 
rectangular  marks  on  abdominal  segments  1-7  and  a  number  of  pale 
hairs  along  the  sides  of  the  abdominal  segments,  and  a  distinct,  sub- 
cutaneous flesh-coloured  longitudinal  band  running  just  below  the  large 
shallow  basin-like  depressions  in  which  the  spiracles  are  placed,  the 
whole  length  of  the  abdominal  segments.  The  anal  tuft  is  yellowish- 
white  in  colour  and  projects  slightly  above  as  well  as  below  the 
ovipositor  (Described  July  13th,  1899,  from  a  $  sent  by  Mr.  Whittle 
and  bred  from  an  Eastwood  pupa  the  preceding  day).  Hofmann  notes 
the  female  as  8'"-8i'"  long,  with  dark  brown  head  and  black  prominent 
eyes,  yellow-brown  antennae  which  have  eleven  cylindrical  segments 
and  end  in  a  blunt  tip.  The  legs  yellow-brown,  the  tarsus  5-jointed, 
the  three  narrow  thoracic  segments  with  shining  dark-brown  corneous 
dorsal  plates,  the  ground  colour  of  the  body  dirty  reddish-brown,  with 
seven  long,  dark  brown,  rectangular  spots  dorsally,  whilst  on  the  lower 
side  of  each  segment  is  a  small,  dark  brown,  corneous,  transverse 
stripe  broken  medially  ;  ovipositor  brown  ;  anal  tuft  silver-grey  ;  last 
segment  of  abdomen,  dark-brown  and  corneous. 

Variation. — We  are  entirely  indebted  to  Chapman  for  our  know- 
ledge of  the  casta  group  of  insects.    As  we  have  already  said,  casta 
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appears  to  be  the  oldest  name  that  covers  the  great  mass  of  the  Fumeas 
in  British  collections,  and  often  called  without  much  apparent  reason, 
roboricoldlaf  nitidella,  interniediella  and  even  crassiorella  and  crassii'o- 
lella.  Chapman  says  that  the  definite  character  that  unites  all  these 
forms  is  the  length  of  the  anterior  tibial  spur,  which  measures  from 
'77  to  *81  the  length  of  the  tibia.  The  antennal  joints  vary  from  16 
to  20  and  the  wing  expanse  from  9mm.  to  15mm.  There  is  consider- 
able variation  in  wing  form,  generally  there  is  a  good  breadth  basally, 
by  the  inner  margin  commencing  at  the  base  with  a  deep  roimded 
lappet,  and  the  inner  and  costal  margin  making  some  approach  to 
parallelism,  but  not  a  few  of  those  examined  show  a  considerable 
approach  to  the  form  of  M.  mitfordellay  and  it  is  very  probable  that  by 
measuring  the  spurs  of  a  number  of  these  some  would  prove  to  be 
really  that  species.  The  various  races  of  F,  casta  are  exceedingly  puzzling 
and  it  appears  probable  that  ea>ch  colony  of  the  species  is  fairly  well- 
defined  (probably  due  more  or  less  to  in-breeding),  and  does  not  present, 
except  as  aberrations,  specimens  agreeing  with  the  forms  from  other 
localities,  and  it  becomes  a  matter  of  little  moment  as  to  whether  one 
should  call  the  different  races  species  or  not.  Chapman  further  notes 
that  the  only  ground  for  doubting  that  they  should  be  all  called  one 
species  is  that  there  is  some  basis  for  believing  that  the  casta  and 
intermedidla  forms  do  occur  together  in  some  localities,  and  yet  main- 
tain themselves  as  separate  races,  a  matter  that  certainly  requires  further 
investigation.  The  forms  and  races  of  this  species  differ  slightly  in 
size,  as  also  in  the  number  of  antennal  joints.  We  have  assumed  the 
sm^,  most  common,  and,  perhaps,  constant  race  to  be  casta,  the  larger 
and  more  variable  one  intenmdieUa,  Bruand.  Warren  observes  that 
$  examples  from  Wicken  Fen  appear  to  have  the  anal  tuft  con- 
spicuously paler.     The  various  forms  may  be  diagnosed  as  follows  : 

a.  Typ.  form  casta,  Pall. — Exp.  al.  llmm.-12mm. ;  antennal  joints  18.  This 
is  a  very  definite  race,  and  appears  to  be  the  most  common  and  widespread  form. 
I  am  by  no  means  prepared  to  assert  that  this  form  is  not  a  true  species  and  distinct 
from  the  next  form,  only,  if  so,  I  cannot  divide  them  with  even  approximate  confi- 
dence (Chapman). 

/3.  var.  intermediellaj  Bruand. — Exp.  al.  13mm.-14mm. ;  antennal  joints  18-20. 
This  is  rarer  than  the  last  form  and  it  is,  in  places,  apparently  a  distinct  race,  in 
others  merely  an  aberration  of  casta.  Some  of  the  largest  specimens  have  only 
18  antennal  joints,  and  some  of  the  smallest  20,  so  that  I  feel  unable  to  divide  the 
forms  casta  and  intermediella  into  two  distinct  species,  defined  as — casta  18 
joints,  intermediella  19-20,  though  1  am  prepared  to  grant  that  this  may  be  so  and 
that  the  variations  in  size  are  such  as  to  make  them  overlap  in  this  feature.  In 
casta  and  intermediella  the  antennae  present  indications  of  being  in  process  of  alter- 
ing the  number  of  joints,  for  at  the  base  there  is  sometimes  a  third  (1st  of  davola) 
without  pectinations,  in  others  the  1st  and  2nd  of  clavola  are  joined  together  in  one 
long  joint,  carrving  two  pairs  of  pectinations.  At  the  tip  again  the  typical  arrange- 
ment is  for  the  last  joint  to  be  simple  and  the  preceding  one  to  carry  two  pectinations 
of  nearly  its  own  length,  but  the  last  (unpectinated)  joint  may  be  very  small  and  in 
some  examples  is  quite  wanting  when  the  then  terminal  joint  carries  two  pectina- 
tions (Chapman). 

7.  ab.  minor,  Chapman. — Exp.  al.  9mm.-10mm. ;  antennal  joints  18 ;  wings 
often  more  diaphanous  than  type.  This  is  called  an  aberration  rather  than  a  variety 
as  it  occurs  in  odd  specimens  in  difTerent  collections,  and  is  usually  probably  a 
starveling  form,  rather  than  a  distinct  race  (Chapman). 

8,  var.  bowerella,  Chapman. — This  is  a  very  definite  form  in  one  special 
respect,  and  has  been  met  with  only  in  a  certain  number  of  specimens  bred  by  Mr. 
B.  A.  Bower  from  Kentish  localities.  The  general  facies  is  much  that  of  the  typical 
form  casta  {nitideUa),  if  anything  it  is  rather  smaller,  being  11mm.  in  expanse,  with 
anterior  tibial  spurs  distinctly  over  '77  of  the  length  of  tibia,  dark  in  colour  (being 
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in  good  condition).  The  difference  is  in  the  antennse.  Instead  of  having  18  joints 
it  has  only  16  or  17.  The  antennal  pectinations  are  of  the  same  length  as  those  of 
so  many  other  species  (or  forms),  viz,,  *50mm.,  but  they  are  relatively  with  the 
antennal  joints  very  short,  t.«.,  the  antennal  joints  are  long,  viz.,  '240mm.,  a  very 
constant  groap  of  casta  specimens  having  then  only  *202mm.  in  length  (another 
specimen  -210,  whilst  the  longest  found  in  any  other  examples  was  one  of  *227  in  a 
large  specimen  of  var.  intermedieUa),  After  what  has  been  said  as  to  the  fluid 
nature  of  the  antennal  joints,  it  may  seem  very  doubtful,  however,  whether  we 
should  separate  this  as  a  distinct  species  (Chapman,  in  2ttt.,  Dec.  16^,  1899). 

GOMPABISON    OF     FUMEA    CASTA     WITH     F.     OEBl£ANICA. BosldeS     F, 

scotica  and  F.  casta  the  only  other  Fumea  that  Chapman  is  inclined  to 
award  specific  rank  is  F.  gtnnanica.  This  he  describes  as :  Oermanica^ 
n.  sp.,  does  not  appear  to  be  distinguishable  from  typical  casta  in 
general  appearance,  but  has  the  base  of  the  wing  apparently  slightly 
narrower,  as  in  M,  mitfordellay  from  which  it  differs,  however,  so  much 
in  the  length  of  the  anterior  tibial  spurs.  Its  expanse  is  12mm.,  it  has 
19-20  antennal  joints,  but  the  length  of  the  anterior  tibial  spur  is  far 
in  excess  of  any  other  species  examined,  and  obvious  to  the  naked  eye 
when  compared  with  that  of  F,  casta.  It  works  out  at  -SG-'SS  the 
length  of  the  tibia  (Chapman,  in  litt,,  December  15th,  1899).  The 
examples  here  named  were  sent  by  Voelschow,  some  as  intermedieUa 
others  as  affinis  ;  but  they  agree  perfectly  and  are  all  one  species.  It 
may  be  that  this  form  is  the  one  generally  known  in  Germany  as  ajinis, 
but  it  is  very  different  from  the  affinis  sent  by  Staudinger,  and  described 
by  Hofmann,  which  is  closely  allied  to,  if  indeed  distinct  from,  crassior- 
tf^/a  (Chapman,  in  litt,,  January  1st,  1900). 

COMPABISON   OF   FuMEA   CASTA  WITH   F.  PELLUOIDELLA. In  the  WieU. 

Ent.  Monatschri/ty  i.,  p.  147  (1867),  Mann  records  a  species  under  the 
name  of  Fumea  peUuAdella  which  he  says  occurs  at  Fiume  in  April  and 
May,  and  notes  as  being  *'  smaller  and  more  thinly  scaled  than  F.  niti- 
della.'*    [This  must  be  Bijtufis  j^iucidella,  Brd.,  Mon.  des  Psych,,  p.  77.] 

Comparison  of  Fumea  casta  (intermediella)  with  M.  CBAssiOBEiiLA 
AND  M.  VAB.  AFFiNis. — Bruaud  says  that  **  the  male  of  F,  intermediella 
has  the    shape  of  M.    crassimella^  but  is  very  much  smaller,    and 
darker.     The  female  is  also  much  smaller  than  that  of  M.  crassioreUa, 
but  it  is,  on  the  contrary,  of  a  paler  and  less  vinous  colour ;  one  might 
confuse  it  easily  with  that  of  B,  comitella,'*    Barrett  notes  this  species 
as  smaller  than  M,  crassiorella,  the  apex  of  the  forewings  of  the  male 
more  rounded,  but  the  costa  rolled  back  slightly  in  the  middle  so  as 
not  to  interfere  with  the  regular  ovate  form  of  the  wings.    It  has  a 
bright  golden,  or  bronzy,  gloss  over  its  dark  brown  colour,  and  is  well 
and  generally  known.    The  female  is  very  like  that  of  the  last  species, 
the  anal  tuft  rather  more  brown,  but  it  has  slender  drooping  antennea 
lying  in  a  curve  close  to  the  head.      Hofmann  notes  that  in  Ger- 
many, two  species  had  been  included  under  the  name  of  nitideUa,  but 
that  these  had  been  separated  by  Reutti,  chiefly  from  the  females  and 
times  of  appearance,  under  the  names  of  nitidella  and  ajffinis ;  the  males 
of  nitidella  are,  he  says,  always  smaller  (6  lines),  have  shorter  rounder 
wings,  which  are  always  uniformly  shining  black-brown  ;   the  body 
is  also  scaled  with  much  darker  brown ;  the  antennae  shorter  and  con- 
taining sixteen  segments.     This  and  Hofmann's  tarsal  formula  for  the 
?  of  his  affinis  make  us  suspect  whether  he  did  not  still  confuse  F, 
gennanica  and  M,  var.  alfinis  and  include  them  under  the  latter  name. 

Ovum. — Length  •70mm.,  width  •42mm. ;  somewhat  irregular,  oval 
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in  ontUne ;  pale  straw-yellow  in  colour.  The  eggs  are  laid  in  the  case, 
and  touch  one  another,  but  are  separable  without  breaking ;  they  have  a 
very  small  quantity  of  wool  very  evenly  scattered  all  over  ( 2  from 
Bournemouth). 

Case. — The  full-grown  case  is  about  8mm.  in  length,  consists  of  a 
silken  tube  covered  with  smaU  particles  of  vegetable  dSbris  at  its 
anterior  end,  and  is  surrounded,  throughout  its  length,  by  about  12-16 
pieces  of  fine  grass  of  varying  lengths,  placed  parallel  to  each  other,  and 
of  these  three  or  four  extend  beyond  the  posterior  end.  There  is  much 
difference  in  the  coarseness  of  the  materials  used,  and  that  of  the 
females  seems  to  be  uniformly  coarser  than  that  of  the  males,  whilst  the 
cases  of  the  former  are  also  usually  larger.  The  inside  of  the  case  is 
lined  with  white  silk,  but  there  appears  to  be  no  special  spinning  inside 
the  case  when  the  larva  utilises  it  for  a  puparium,  the  caterpillar 
apparently  simply  turning  round  before  undergoing  pupation  (De- 
scribed June  12th,  1899,  from  Mecklenburg  case).  Bruand  simply 
notes  the  case  as  being  of  very  weak  structure,  and  covered  with  small, 
very  thin  straws.  Barrett  says  that  the  case  is  **  rather  thinly  con- 
structed of  silk,  covered  with  slender  bits  of  dried  grass  placed 
longitudinally,  some  parallel,  others  rather  diverging,  so  as  to  give  it 
a  rather  loose  appearance."  There  is  a  distinct  ditference  in  the  size 
of  male  and  female  cases  so  that  one  can  separate  them  readily  before 
emergence.  Hofmann  also  notes  the  female  cases  as  being  larger  than 
those  of  the  males,  which  he  describes  as  being  3' "-4"'  generally 
covered  with  fine,  closely  laid  grass  stalks. 

GOMPABISON   OF   THE    CASES   OF     FuMEA    CASTA,  MaSONIA   CRASSTOBELLA 

AND  M.  AFFiNis. — The  case  of  F.  casta  differs  from  that  of  M,  ajfinh  by 
its  smaller  size  (8-4  lines),  and  is  usually  covered  with  finer  and  more 
closely  attached  grass-culms,  the  case  of  affiiiis  being  usually  clothed 
with  projecting  material  that  gives  it  a  bristling  appearance  (Hofmann). 
Garadja  observes  that  the  case  of  F,  casta  is  readily  distinguished  from 
that  of  M,  crassiorellaf  the  pieces  of  grass  standing  off  much  less 
markedly  in  those  of  tho  former  than  in  thbse  of  the  latter  species. 

Habits  of  larva. — The  head,  pro-  and  mesothorax  are  protruded 
when  the  larva  is  active,  and  as  the  case  gets  larger  and  heavier  it  is 
carried  less  perpendicularly,  and  hangs  down  vertically  when  the  larva 
is  crawling  up  or  along  any  surface  that  allows  the  case  to  fall  in  this 
position.  When  disturbed  the  head  is  withdrawn  and  the  anterior  end 
is  brought  down  close  to  the  surface  on  which  the  larva  is  resting,  so 
that  the  larva  is  entirely  hidden.  The  larvce  as  soon  as  they  emerge 
construct  a  case  from  the  maternal  one,  or  from  the  silk  covering  the 
eggs  and  afterwards  use  outside  material.  They  are  carried  perfectly 
vertical  when  young,  and  the  young  larvas  move  at  a  very  rapid 
rate.  Hamm  notes  :  A  case  found  on  a  leaf  on  July  15th, 
1895,  at  Mortimer,  Berks,  produced  a  batch  of  larvsB  on  19th, 
which  fed  on  knotgrass  and  made  their  cases  with  shreds  of 
paper  ;  they  did  well  until  the  autumn  when  the  whole  lot  died 
off.  On  July  4th,  1897,  at  Bagley  Wood,  Berks,  another  case 
,  found  on  a  birch  leaf  gave  a  brood  that  hatched  on  July  18th,  these 
were  fed  on  lirch  untU  the  beginning  of  November,  when  this  food- 
plant  failed ;  the  larvae  lived  on  until  December  and  then  died.  On 
July  14th,  1898,  at  Bovey  Tracy,  Devon,  another  case  was  found  on  a 
birdi  leaf  which  produced  larvae  on  July  18th,   these  constructed 


FUMEA   CASTA.  .  d27 

their  first  cases  from  that  of  the  parent.  Tearle  notes  {Ent.  Wk. 
InLf  vi.,  p.  182)  the  nowly  hatched  larvaB  as  having  made  cases  of  the 
tissue-paper  lining  the  inside  of  a  box  each  looking  like  a  minute 
pillar  of  pith  to  the  naked  eye,  but,  "  under  a  microscope,  something 
like  a  thimble  2in.  long  and  fin.  wide  at  the  opening,  supported  by 
something  inside  like  a  Jack-in-the-green,  presently  the  thimble  fell 
back,  and  a  caterpillar  crept  half  out,  walked  along  on  its  six  true  legs, 
the  thimble  toppling  about  unsteadily,  till  at  last  it  extinguished  the 
tenant,  then,  a  rest,  the  thimble  fell  back,  and  the  walking  commenced 
again." 

Larva. — The  larva  is  reddish-brown  in  tint ;  the  head  and  thoracic 
plates  have  the  dark  and  pale  pattern  so  common  in  Psychids.  Taking 
the  dark  as  the  ground  colour,  it  is  a  very  dark  brown,  almost  black  on 
the  prothorax,  especially  laterally.  There  is  a  central,  fairly  broad, 
pale  dorsal  line,  slightly  interrupted  by  a  dot  or  two  at  prothoracic 
anterior  margin,  which  widens  out  on  the  head  and  is  interrupted  cen- 
trally by  two  dark  lines  running  from  the  dots  on  prothorax  which 
continue  forwards  along  the  margin  of  the  clypeus.  The  subdorsal 
white  band  is  fairly  broad  and  interrupted  at  the  centre  of  each  segment 
by  several  black  dots.  Below  this  is  a  nearlv  lateral  pale  line  along  the 
line  of  junction  of  meso  plate  with  the  one  beneath.  The  central  part 
of  each  side  of  the  head  is  pale  with  .two  dark  lines  or  patches  invading 
it  from  the  dark  posterior  margin.  The  abdominal  segments  have  the 
two  dorsal  transverse  ridges  well  marked,  and  have  also  some  paler 
spots  along  the  anterior  margin  of  segment  and  about  thoracic  region. 
These  seem  to  be  freer  from  skin  points  than  elsewhere  (Chapman. 
Larva  Farnborough,  May,  1899).  Another  larva  is,  on  the  whole,  a 
little  paler  in  tint,  the  white  patch  on  head  dimmed  and  obscured, 
so  that  it  is  only  a  shade  paler  than  the  dark  area'*',  the  marginal 
portions  of  plates  of  2nd  and  Srd  thoracic,  are  more  separated  from 
the  dorsal  by  a  broader  white  line  or  band,  but  have  the  appearance  of 
being  on  the  same  piece  of  chitin,  the  pale  abdominal  spots  are  more 
definite,  almost  forming  a  supraspiracular  line  from  4th  abdominal 
backwards,  they  are  more  e\ident  posteriorly  and  hardly  exist  on  1st 
abdominal  segment,  there  are  two  on  each  side  between  the  transverse 
ridges,  making  four  dorsally  across  the  centre  of  the  segment.  The  pro- 
legs  vary  in  possessing  from  18-23  hooks,  having  18  on  one  side  and  22 
on  the  other  in  one  instance,  and  are  therefore  of  no  specific  value 
(Chapman.  Larvaa  Norwood  and  Bournemouth,  May,  1 899) .  The  full-fed 
larva  is  about  6-6mm.  in  length  when  stretched,  the  thoracic  segments 
are  very  slender,  but  the  abdominal  segments  gradually  increase  in  size 
to  the  4th,  the  4th-8th  being  almost  equally  wide,  the  anal  segment 
very  narrow.  Head :  Brown  with  paler  markings  and  several  hairs, 
ocelli  black.  Thorax:  The  prothorax  covered  with  a  dark  brown 
corneous  shield  divided  into  a  series  of  parallel  bands  by  a  pale  medio- 
dorsal  and  two  subdorsal  lines ;  the  meso-  and  metathorax  also 
covered  with  paler,  somewhat  reddish- brown,  corneous  shields  and 
similarly  divided  into  bands  by  the  continuation  of  the  pale  lines  on 
prothorax,  an  extra  dark  patch  on  either  side,  in  the  spiracular  area, 
is  found  on  these  segments.     Legs :  The  true  legs  blackish  at  base, 

*  There  is,  however,  considerable  variation  in  head-oolouring,  as  another  larva 
has  two  white  subdorsal  lines,  and  in  another  the  head  is  almost  entirely  blaok. 
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brown  towards  the  claw,  the  joints  paler.  Abdomen :  The  abdominal 
segments  somewhat  vinous  or  purplish  to  the  naked  eye,  the  6th-8th 
segments,  however,  inclining  to  a  yellowish  tint.  The  1st  abdominal 
segment  has  the  mediodorsaJ  line  of  the  thoracic  segments  continued 
over  it,  the  remaining  segments  with  a  dark,  slender,  mediodorsal 
line.  Each  segment  clearly  formed  of  two  subsegments.  Tubercles 
ii  inside  i  (*..*);  iii  shows  a  long  and  well-developed  seta.  The 
anal  segment  whitish  with  a  well-marked,  V-shaped,  corneous  shield 
(point  of  V  backwards).  Prolegs:  Ill-developed  and  useless  for 
walking  on  horizontal  surface ;  the  anal  prolegs  well-developed  and 
used  for  walking  out  of  case  (body,  therefore,  arched  when  progression 
takes  place  out  of  case).  Sjdracular  jiange ;  A  subdorsal  (supraspira- 
cular)  longitudinal  depression  runs  along  the  side  of  the  body,  and  there 
is  another  similar  subspiracular  one  ;  the  area  between  these  forms  the 
spiracular  flange ;  the  subspiracular  depression  rather  darker  and  forms 
as  it  were  a  boundary  or  edge  to  the  ventral  area  of  larva,  which  is 
vellowish  in  colour  (Described  June  1st,  1899,  from  larvas  collected 
by  Alderson,  near  Farnborough).  Barrett  says:  The  larva  is  deep 
purple-brown;  head darkbrown  or  blackish  with  faint  yellowish  lines; 
three  following  segments  yellowish,  each  with  a  transverse  blackish 
plate,  extending  downwards  to  the  legs,  which  are  long  and  strongly 
made,  blackish  in  colour. 

Comparison  of  larva  of  Fumea  casta  and  F.  grassiorella. — 
Bruand  says  that  the  larva,  as  well  as  being  much  smaller,  is  to  be 
distinguished  from  that  of  F,  crassiorella  by  its  obscure  tint.  The 
markings  are  the  same,  but  the  stripes  are  brown,  approaching 
yellowish,  instead  of  being  of  the  intense  vinous-brown  that  charac- 
terises those  of  F.  crassiorella. 

Pupa. — <?  .  The  male  pupa  is  about  4-76mm.  in  length,  and 
12mm.  in  width  at  the  4th  abdominal  segment.  Head,  prominent  and 
projects  both  frontally  and  ventrally ;  the  prothorax  frontal,  the  meso- 
thorax  not  prominent  dorsally,  nor  is  there  any  definite  constriction  at 
1st  abdominal  segment  to  form  a  waist ;  the  thoracic  segments  very 
shiny  and  strikingly  different  from  the  abdominal ;  the  abdominal 
segments  8-10  turned  ventrally,  much  smaller  than  the  preceding 
segments,  and  united  into  a  sort  of  coarse  hook  ;  the  two  ventro-anai 
hooks  well-defined  ventrally.  The  wings  reach  to  the  5th  abdominal 
segment,  the  antennsB  terminate  almost  at  the  same  point,  but  do  not 
meet  medio- ventrally.  The  dorsal  hooks  especially  well  developed. 
Dorsally :  The  prothorax  bulges  frontally  ;  the  meso-  and  metathorax 
shiny ;  the  1st  abdominal  almost  as  wide  (front  to  back)  as  the  2nd 
and  8rd,  the  4th-7th  gradually  becoming  narrower  (beyond  which  the 
abdominal  segments  turn  ventrally),  the  anterior  median  edge  of  the 
8th  forms  a  strong  mediodorsal  spine ;  the  whole  of  the  segments 
striated  transversely;  the  anterior  transverse  rows  of  spines  most 
marked  on  abdominal  segments  8-8,  most  strongly  developed  on  8. 
Laterally:  The  prothorax  and  dorsal  head -piece  prominent;  the  eye 
at  base  of  antenna  also  prominent ;  the  antennas  form  a  continuation 
of  the  constriction  between  the  pro-  and  mesothorax  at  its  base  ;  the 
forewing  and  antenna  continued  to  anterior  edge  of  5th  abdominal, 
both  quite  free  at  apices  from  the  2nd  abdominal  and  standing  out 
rigidly  from  the  movable  segments  beneath  them ;  the  hindwing 
reaches  almost  to  anal  angle  of  forewing ;  not  much  trace  of  lateral 
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ridge ;  spiracles  distinct ;  abdominal  segments  8-10  turned  ventrally ; 
the  anal  segment  terminated  on  either  side  by  a  hooked  point ;  dorsal 
spines  very  conspicuous  on  segments  4-8  ;  meso-  and  metathorax  and 
wings  very  shiny  and  smooth.  Ventrally :  The  head-piece  forms  a 
sort  of  transverse  ventral  flange ;  the  eyes  prominent ;  the  antennsB 
paler,  segmented,  extending  to  apices  of  forewings ;  between  the  latter 
the  8rd  pair  of  legs  extend ;  the  face-parts  present  a  somewhat  oval 
(the  long  diameter  transverse)  labrum,  with  the  cheeks  and  mandibles 
slightly  lower  than  it  on  either  side  and  with  their  lower  borders  in  a 
nearly  transverse  line.  There  are  the  usual  two  hairs  on  either  side 
of  the  labrum  and  one  on  face  above  it.  The  maxillaB  and  labial  palpi 
project  below  this.  The  maxillae  are  not  separated  from  labium  to 
the  base  and  their  rounded  ends  are  free  from  the  margins  of  the 
labium,  so  that  there  are  four  rounded  processes  pointing  downwards 
(backwards),  the  two  maxillse  laterally  and  the  two  divisions  of  labium 
centrally — ^the  latter  twice  the  distance  of  former  from  edge  of  cheek. 
The  1st  femora  are  well  marked,  nearly  twice  length  of  labial  palpi,  and 
have  a  slight  lateral  mark  basally ;  the  6th  and  7th  abdominal  seg- 
ments much  contracted  ventrally,  less  so,  however,  than  8-10,  which 
are  almost  obsolete  except  for  the  anus  and  ventro-anal  hooks.  [The 
colour  of  the  pupa  almost  entirely  black,  the  abdomen  least  dark  with 
brownish  intersegmental  rings.  Imago  emerged  almost  as  soon  as 
description  completed.]  The  pupa-skin  of  the  wings  almost  yellow, 
finely  pitted,  that  of  the  abdominal  segments  wrinkled  trans- 
versely, pale  yellow-brown  in  colour ;  spiracles  small,  raised  on  slight 
elevations  with  a  circular  base,  the  scars  of  prologs  very  distinct ; 
the  setflB  appear  to  be  as  in  larva ;  a  dense  transverse  row  of  short 
black  hooks  on  8-8,  rather  towards  anterior  edge,  points  turned  back- 
ward, collected  into  a  large  projecting  mediodorsal  point,  covered  with 
hooks  on  the  anterior  edge  of  the  8th  abdominal ;  a  marked  series  of 
triangular,  medio-lateral  depressions  at  front  edge  of  each  segment ; 
each  segment  also  has  an  almost  circular  depression  below  the  spiracle, 
in  a  line  with  the  triangular  depression  (these  evidently  due  to  modi- 
fication of  lateral  flange  (Described  June  11th,  1899.  Pupa  from 
Mecklenburg- Schwerin).  2  •  The  /itnale  pupa  is  pale  brown, 
slightly  darker  dorsally,  and  especially  on  the  metathorax,  and  less  so 
on  wings  and  surrounding  parts ;  free  segments,  as  in  all  2  Psychids — 
2-8  free  dorsally,  with  branching  of  incisions  into  8  laterally ;  8-4-5- 
6-7  incisions  free ;  rows  of  spines  along  dorsal  margin  of  4,  5,  6,  and 
7  ;  on  6  and  (especially  on)  7  the  row  broadens  centrally,  in  a  distinct 
patch,  4  or  5  aeep  on  centre  of  7.  Intersegmental  reflexed  spines  very 
marked  on  5-6  and  6-7,  less  so  on  4-5  ;  spiracles  very  distinct,  especi- 
ally that  on  7 ;  prolegs  well  pronounced  as  wrinkled  circles  ;  wings  to 
middle,  8rd  legs  to  posterior  margin  of  2nd  abdominal  segment ;  hairs 
of  tubercles  all  easily  seen,  trapezoidals  i  and  ii  partially  reversed,  iii 
above  spiracle ;  a  very  minute  one  immediately  in  front  and  above 
spiracle,  iv  and  v  some  way  below  spiracle,  the  posterior  being  the  more 
dorsal ;  vi  below  these  ;  vii  is  a  solitary  hair,  then  three  in  a  row  exist 
above  the  proleg,  the  lowest  close  to  and  above  it,  the  other  two 
upward  and  forwards  of  it ;  ventrally  one  hair  on  either  side.  On 
abdominal  segment  7 — ii  and  one  of  the  three  in  proleg  row  appear  to 
be  missing  ;  on  8  are  four  strong  dorsal  hairs,  i  and  ii  rather  spines 
than  hairs,  and  on  9  six  in  a  transverse  row,  also  very  strong ;  10  is 
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without  armature,  strongly  impressod  ventral  grooves  on  8  and  10. 
Face-parts  very  much  as  in  the  ^  ,  except  that  cheeks  project  far  down- 
ward laterally,  like  those  of  an  exaggerated  ^  M,  erassinrellay  but  larger 
and  more  pointed  outwardly,  and  the  maxillaa  more  pointed  andappressed 
to  labium,  as  in  P.  betulina  $ ,  very  nearly  as  long  as  labium,  division 
between  labium  and  maxillao  to  base,  and  nearly  longitudinal  in  direc- 
tion, making  labium  of  equal  width  throughout ;  sides  of  labrum  not 
incurved  at  top  as  in  ^ ;  legs  and  antennas  very  short  ^compared 
with  those  of  ^ ),  hindwings  very  distinct  at  posterior  margm  of  fore- 
wings. 

Dehiscence  of  female  pupa  of  F.  casta. — The  mesothorax  splits 
dorsally,  and  separates  from  the  metathorax,  but  remains  firmly 
attached  to  the  wing-cases  and  assumes  a  sloping  position,  its  dorsal 
end  being  just  outside  the  sack,  its  other  extremity  firmly  fixed  to  the 
wings.  These  pieces,  therefore,  one  on  each  side  (or  rather  more 
dorsally),  are  all  of  the  exposed  pupal  parts  that  occupy  the  narrow 
neck  of  the  sack,  and,  by  their  elasticity,  taking  a  firm  basis  by  their 
attachment  to  the  wings,  maintain  the  opening.  Outside  the  sack  the 
prothoracic  piece  is  attached  to  the  anterior  majrgin  of  the  dorsal  end 
of  the  mesothoracic  piece  in  such  a  way  that  it  lies  along  the  edge  of 
the  opening  of  the  sack,  its  inner  surface  sloping  outwards  so  as  to 
make  the  opening  funnel-shaped  where  it  is,  and  form  the  dorsal  portion 
of  the  outer  member  of  what  I  have  compared  {yidc^  post,  p.  882)  with  a 
rivet.  It  carries  at  its  anterior  margin  the  dorsal  head-piece,  which  has 
no  other  function  than  to  slightly  extend  the  slopes  of  the  funnel.  Bound 
the  rest  of  the  opening  of  the  sack,  i.^.,  opposite  the  venter  of  the 
pupa,  extend  from  the  ventral  ends  of  the  prothoracic  pieces,  two 
filmy  but  very  tough  shreds,  united  to  the  portion  that  includes  the 
head-piece.  This  portion  consists  of  the  head,  antenna-  and  mouth- 
parts,  and  the  anterior  legs.  These  filmy  shreds  are,  in  fact,  the  pupal 
investment  of  that  part  of  the  prothorax  that  is  covered  by  the  append- 
ages in  the  pupa,  as  well  as  the  basal  portion  of  the  leg-cases.  It 
takes  its  attachment  ventrally  (one  is  apt  to  fall  into  familiar,  but 
inaccurate,  language  and  say  in  front,  though  front  is  opposed  to  back, 
and  is  so  far  correct,  but  is  also  synonymous  with  anterior,  which 
would  be  wrong)  to  the  points  of  the  femoral  pieces,  the  pieces  that  in 
these  pupae  look  so  like  maxilla?  or  labial  palpi.  The  front  piece  thus 
tethered  leans  outwards,  and  forms  the  slope  of  the  funnel-shaped 
aperture  in  front  (as  opposed  to  back).  To  the  same  point  the  second 
leg-pieces  remain  fixed  by  one  end,  the  other  ends  slope  outwards  and 
form  sides  to  the  funnel.  From  this  point  also  extends  directly  back- 
wards (as  opposed  to  forwards)  another  cable  of  filmy  chitin,  which  is 
attached  by  its  other  extremity  to  the  end  of  the  wings  where  they 
form  part  of  the  solid  pupal  mass.  This  is  no  doubt  the  pupal  covering 
of  both  the  mesothoracic  femora,  and  it  fastens  these  face-pieces  down 
solidly  in  position  against  the  opening  of  the  sack.  We  have,  then, 
within  the  sack,  the  undivided  mass  of  the  pupa-case  as  far  forwards 
as  the  8rd  thoracic  and  the  anterior  wing-cases  of  the  2nd  thoracic, 
outside  the  sack,  but  closely  appressed  to  its  mouth,  a  ring  formed  of 
the  1st  thoracic  parts,  both  the  dorsal  portion  that  is  exposed  and  the 
ventral  portion  that  is  covered,  in  the  pupa.  This  ring  carries  other 
parts,  so  as  to  make  a  funnel-shaped  opening,  inz.,  the  head-  and  face- 
parts,  the  leg-cases  of  its  own  segment  and  of  the  2nd  thoracic.    Its 
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own  plateSy  snpplemented  by  the  dorsal  bead-pieces  slope  oatwards 
dorso-laterally,  the  first  logs  \yitb  faco-parts  slope  out  ventrally,  and 
between  tbese  the  second  leg  coverings.  Those  two  portions  of  the 
pupa  are  held  firmly  together  in  front  by  a  ligament,  formed  chiefly  of 
the  2nd  femora,  dorsally  by  the  stiff  mesothorax,  continuous  with  its 
wings  below  and  articulated  to  the  dorsal  end  of  the  prothorax  above, 
and  forming  at  the  same  time  a  spring  to  keep  the  mouth  of  the  sack 
and  pupa-case  open  (Chapman). 

Comparison  of  ^  pupjb  of  Fumea  casta  and  Proutu  bbtuldta. — 
In  the^  pupa  of  P.  betidina  the  cheeks  and  labrum  are  at  the  same  level, 
their  edges  being  in  the  same  transverse  line,  the  maxillce  are  divided 
from  the  labium  to  the  base,  and  are  sharply  triangular,  with  the 
pointed  apex  close  to  the  labium,  giving  the  latter  the  appearance  of 
having  a  broadly  bulbous  end.  The  labium  of  P.  betulina  is  much  more 
square,  transverse  and  longitudinal  diameter  equal  (Chapman). 

Comparison  of  <^  and  2  pupje  of  Fumea  casta  and  Masonia 
CRASSioRBLLA. — lu  tho  male  pupa  of  M.  crassionlla  the  cheeks  project 
downwards  (backwards),  so  as  to  come,  especially  laterally,  far  below 
the  labrum,  looking  like  the  hanging  upper  lips  of  a  blood-hound ;  the 
maxillsD,  proportionally  to  the  labium,  are  larger  and  wider,  but  their 
general  aspects  and  outlines  (say  as  compared  with  P.  betidina)  are 
much  the  same.  In  the  female  pupa  of  M.  crassiorella  the  cheeks  are 
shorter  and  more  rounded,  and  maxillse  smaller  and  shorter,  labium 
wider  and  shorter.  In  the  most  conspicuous  matter  of  the  hanging 
cheeks  ^  and  $  pupte  are  reversed,  i.e,,  ^  M.  crassiorella  has  the 
hanging  cheek,  but  in  F.  casta  the  $  has  it  (Chapman). 

Food-plants. — F,  casta  appears  to  be  almost  polyphagous  on  low- 
growing  plants  and  shrubs.  We  have  noted :  Sedum,  grasses  (Bruand), 
knotgrass,  birch  (Hamm),  polyphagous  on  bushes  and  grasses 
^eutti),  grass  and  leaves  (Heinemann^,  oak  and  Rhammus  frangtda 
(Ver  Huell),  feeds  on  flies  (Healy),  elm  (Burrows),  moss  (Fowler). 

Parasites. — Limn«na/a5cia£a,Bridg.,and  Lissoywta  obsoleta,  Bridg., 
bred  by  Fletcher  (Bignell). 

Habits  and  Habitat. — A  male  emerged  June  16th,  1899,  about 
10.30  a.m.,  its  wings  being  left  over  its  body  roof -shaped,  and  in  about 
a  minute  had  almost  fully  expanded  in  this  position  ;  they  were  then 
thrown  over  the  back,  tho  tips  curled  vont rally,  in  80  seconds  they  were 
hanging  perfectly  vertically,  the  curving  gone ;  it  remained  in  this 
position  for  about  three  minutes  when  it  dropped  them  to  their 
normal  roof-shaped  position.  On  Juno  20th,  1899,  a  male  was 
found  to  have  emerged  soon  after  9  a.m.  also  two  ?  s.  The  <? 
paired  with  one  immediately  they  were  placed  together,  copulation 
lasted  four  minutes — 9.30  a.m. -9. 34  a.m.  At  12.15,  noon,  the 
same  male  placed  with  another  $  which  had  just  emerged,  paired 
at  once  and  remained  paired  about  six  minutes.  Before  pairing 
the  $  sits  on  the  case,  the  ovipositor  in  the  case ;  to  pair  it  raises 
the  abdomen  slightly,  but  without  withdrawing  the  ovipositor,  the 
male  standing  on  the  back  of  the  female,  the  wings  spread  down- 
wards on  either  side  closely  enfolding  and  hiding  the  $  and  part 
of  case.  The  male  refused  a  third  female  both  before  and  after 
copulation  with  the  second,  although  it  fluttered  round  her  most 
vigorously  on  one  occasion.  When  settled  down  on  the  case,  the 
abdominal  segments  of  the  female  are  curved,  the  ovipositor  in  the 
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case,  the  anal  tuft  fiUin.s^  up  the  aperture,  and  not  visible,  but  when 
ovipositing  the  imago  is  well  out  of  the  case,  and  considerable  move- 
ment of  the  first  two  pairs  of  legs  appears  to  take  place.     Chapman 
writes:  **The  $  of  F,  cant  a  after  emergence  sits  at  the  end  of  her  case 
with  the  extremity  of  the  abdomen  applied  to  the  opening  of  the  pupa- 
case,  into  which  she  is  afterwards  to  place  her  eggs ;  she  is,  in  many 
respects,  so  helpless  that  one  jumps  to  the  conclusion  that  she  does  so 
to  enable  her  to  keep  in  touch  with  it,  and  not  to  lose  knowledge  of 
where  it  is.      She  raises  the  extremity  of  the  abdomen  from  this 
position  only  for  a  brief  period,  some  five  minutes  altogether  perhaps, 
during  the  visit  of  the  male.     There  are  two  reasons,  however,  that 
show  that  the  keeping-in-touch  idea  is  probably  erroneous,  certainly 
not  the  whole  matter.     The  dehisced  extremity  of  the  pupa-case  is  a 
very  definite  and  recognisable  structure,  with  a  free  aperture  that  the 
tactile  arrangements  of  the  ovipositor  ought  easily  to  recognise,  and, 
more  convincing,  if  the  female  be  removed  from  her  position  she  gets 
back  to  it  without,  apparently,  much  difficulty.     My  own  belief  is  that 
she  sits  so  closely  to  prevent  the  entrance  of  any  parasites  or  enemies, 
the  terminal  wool  forming  a  good  chevaux-de-frise  against  anything  from 
mites  upwards.     Fumea  does  not  mix  much  wool  with  her  eggs,  but 
accumulates  a  good  deal  about  the  pupal  opening  during  oviposition, 
and  does  a  lot  of  work  after,  chiefly,  apparently  with  the  object  of 
introducing  as  much  as  possible  of  this  on  the  top  of  the  eggs  and 
about  the  opening,  as  a  fence  against  marauders.     These  facilities  for 
oviposition,  and  the  necessity  of  these  special  protective  devices  on  the 
part  of  the  moth,  are  to  be  found  in  the  method  of  dehiscence  of  the 
female  pupa.     The  pupa-case  is  not  brought  out  of  the  sack,  as  in 
Solenobias,  nor  is  it  left  entirely  within  it,  as  in  the  Psyches,  but  comes 
forwards  so  far  as  to  bring  the  mesothorax  level  with   the  mouth 
of    the    sack.      At    this    point    the    8rd    thoracic  and    wing-cases 
remain  together,  aad  form    an  impediment  to  the  further  advance 
of  the  pupa,  whilst  the  parts  in  front  are  so  disposed  as  to  form  a 
ring  just  outside  the  opening  of  the  sack,  and  so,  as  it  were,  rivet 
the  pupa-case   in  that  position "  {tdde,  ante,  p.  880).      Of  a  large 
number  of  males  bred,  almost  all  observed  emerged  between  2.0  p.m.- 
4.0  p.m.,  a  few  rather  earlier,  but  none  noticed  to  do  so  later.     The 
male  is  active  during  the  morning  and  afternoon  sunshine,  but  is  only 
occasionally  taken  on  the  wing,  although  Barrett  notes  that,  after  a 
night's  sugaring  at  West  Wickham  in  June,  1858,  he  took  some  40 
males  that  swarmed  around  him  as  he  lay  on  the  ground  between  5.0  a.m. 
and  6.0  a.m.,  and  suspected  that  they  were  assembling  to  a  $  close 
by.     We  have  taken  it  flying  by  hedges  at  9.0  a.m.  in  Westcombe  Park, 
whilst  Farren  notes  it  as  flying  in  the  evening  in  June,  on  Wicken  Fen. 
Males  began  to  fly  around  old  birch  stumps  about  5.0  p.m.  on  Pilling 
moss  the  last  week  in  Jane,  1865  (Hodgkinson).    Flying  in  afternoon 
sunshine   (4  p.m.),  over    a   damp  ditch  at  Peri  vale  (Montgomery). 
Hofmann  notes  the  males  as  being  active  during  the  day,  flying  freely, 
especially  in  the  afternoon,  in  woods  near  Erlangen ;  the  female  remain- 
ing seated  on  her  case  imtil  copulation,  after  which   the  eggs  are 
deposited  in  the  empty  pupa-skin ;  the  larvae  are  found  on  the  trunks 
of  deciduous  trees,  especially  hazel  and  oak.     The  early  habits  of  this 
insect  are  very  little  known,  but  Fowler  notes  that  he  "  has  repeatedly 
found  minute  cases  under  moss  upon  oaks  in  the  New  Forest  during 
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the  winter,  that  they  then  disappear  and  are  to  be  found  again  in  May, 
when  they  crawl  up  for  pupation."  At  this  time  the  cases  can  usually 
be  found  in  abundance  on  tree- trunks,  fences,  bushes,  grass  culms  and 
similar  situations  in  or  near  woods,  and  may  be  sometimes  beaten 
from  bushes.  Bacot  also  notes  the  cases  as  about  one-quarter  inch  long 
in  January,  situated  chiefly  on  the  gauze  covering  the  tub  in  which  they 
arc  confined,  but  many  are  on  the  sides  of  the  tub  and  on  twigs. 
Hamm  finds  them  near  Reading  on  trunks,  fences,  and  foliage,  from 
the  middle  of  May  onwards,  those  found  earlier  being  the  empty  cases 
of  the  previous  year;  he  suspects  the  larvae  feed  on,  or  near,  the  ground 
on  grass,  t&c,  going  to  the  trees  only  to  pupate  ;  those  cases  found  on 
leaves  nearly  always  produce  ?  s.  Freer  first  observed  full  cases  up  on 
trunks  in  1899,  on  May  2nd.  Whittle  notes  larvce  found  on  slopes  of 
river  wall,  bordering  saltmarshes,  cases  on  tree-trunks  (oak,  birch, 
elm,  wild  rose),  and  fences,  in  south-east  Essex.  Mrs.  Cowl  notes 
cases  on  Erica^  near  Bournemouth ;  and  Dale  on  nut  and  alder  at 
Glanville's  Wootton ;  Bankes  notes  them  as  common  in  Dorset  and 
occurring  in  many  localities  therein,  though,  owing  to  the  inability  of 
the  $  to  travel,  each  colony  is  confined  to  a  restricted  spot.  The 
kinds  of  localities  in  which  it  occurs  differ  widely,  e.g.y  on  hot  dry 
rocky  undercliffs,  where  the  cases  are  found  on  the  rocks,  as  there  are 
no  trees,  in  shady  Scotch  fir  plantations  and  woods,  on  our  heaths, 
and  in  the  middle  of  a  saltmarsh  where  there  is  hardly  anything  grow- 
ing except  quantities  of  short  rushes.  The  spun-up  cases  are  therefore 
found  on  rocks,  tree-trunks,  rush-stems,  &c.,  according  to  the  nature  of 
the  locality ;  tenanted  cases  are  only  to  be  found  in  the  spring  or  early 
summer,  when  the  full-fed  larvae  have  left  their  feeding-places  near 
the  ground  and  have  crawled  up  higher  to  fix  their  cases  for  pupation. 
He  adds :  *'  I  daresay  the  imagines  fly  at  other  times  as  well,  but  at  any 
rate  one  of  their  flight  times  is  in  the  sunshine  at  about  6.80  on  still 
calm  warm  evenings,  and  I  have  then  attracted  the  $  $  m  the  saltmarsh 
locality  by  enclosing  virgin  ?  ?  in  small  muslin  bags  and  tying  them  to 
the  rush-tops."  Burrows  notes  cases  on  posts  by  roadside  at  Brentwood ; 
on  grass  and  tree-trunks  on  high  land  (not  marsh)  at  Bainham  ;  on 
various  plants — elm,  grass,  bramble,  nettles,  Ballota  niyra^  Ac,  grow- 
ing on  high  and  dry  ground  at  Mucking.  Montgomery  says  that  cases 
are  common  on  posts  in  hedges  at  Ealing  ;  cases  on  upper  surface  of 
sallow  leaves,  on  bush  growing  in  a  damp  ditch  at  Abbott's  Wood. 
Freer  observed  cases  common  on  swampy  ground  on  Cannock  Chase ; 
Atmore  notes  them  as  spun  upon  palings,  grass-stems,  &c.,  near  King's 
Lynn.  Whittle  observes  that  on  June  15th,  1899,  near  Southend, 
two  cases  were  found  on  bramble,  one  on  cow-parsnep,  and  one  on 
maple,  whilst  on  July  2nd,  when  searching  oak-trunks  for  larvae  of  P. 
hetidina^  he  found  22  cases  of  F.  casta^  imagines  from  which  commenced 
to  emerge  July  11th,  1899.  Bang-Haas  notes  that  in  breeding  this 
species  it  often  happens  that  one  year  one  breeds  only  males,  another 
only  females,  more  rarely  both  together,  suggesting  that  the  sexes  in 
the  larval  stage  often  select  different  places  for  pupation.  D'Ailly  states 
that  he  bred  the  species  from  the  Q^gy  obtaining  only  one  imago  at  the 
end  of  the  first  year,  the  rest  of  the  brood  going  over  a  second  winter. 
Milliere  notes  it  as  common  in  the  Alpes-Mari times  in  June,  flying  on  the 
borders  of  woods  with  great  rapidity.  [His  description  of  the  case 
<<  composed  of  dry  leaves,"  however,  leads  one  to  question  his  species. 
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Constant  says  that  it  does  not  occur  in  the  Riviera.]  Beutti  notes  th^ 
cases  as  spun-up  on  walls,  fences  and  trees,  being  sometimes  in  great 
abundance  in  Baden.  Cases  found  occasionally  everywhere  on  grasses, 
old  walls,  rock,  beech  trunks.  Hofmann  says  that  the  cases  are 
generally  found  on  the  trunks  of  deciduous  trees,  especially  hazel  and 
oak.  Riihl  notes  the  larvse  as  not  rare  in  the  neighbourhood  of  Ziirich, 
the  full-fed  larvfie  in  their  cases  on  trunks  of  hazel,  sloe,  oak,  &c. 
Speyer  obtained  the  cases  on  stems  of  privet  and  on  fences,  in  May  and 
early  June,  the  imagines  emerging  from  June  until  Angust.  Schrank 
narrates  (Fauna  Boica,  ii.,  2,  p.  91)  circumstantially  how  he  obtained 
parthenogenetic  eggs  after  several  failures. 

Time  op  appearance. — Generally  emerges  in  June  and  occurs  until 
mid-July.  June  4th,  1844,  in  the  New  Forest,  June  80th,  1846,  bred 
from  cases  found  on  fir  trees  in  Black  Park  (Douglas) ;  June 
26tb  1858,  at  West  Wickham  (Barrett) ;  cases  May  20th,  1860, 
on  Addington  fence,  also  on  trees ;  cases  at  West  Wickham  fence 
from  May  27th-June  10th,  1860,  still  abundant  on  Addington 
fence  on  July  1st,  1860,  although  some  imagines  had  already 
emerged  (Healy) ;  last  week  in  June,  1865,  on  Pilling  Moss,  July  4th 
and  July  18th-15th,  1869,  at  Witherslack  (Hodgkinson) ;  case  May 
16th,  imago  June  Idth,  1871)  at  Wanstead,  case  and  imago  June 
14th,  1898,  at  Brentwood,  case  May  15th,  1894,  imago  June  5th, 
1894,  case  May  19th,  imago  June  17th,  1894,  imagines  June  18th, 

1893,  June  27th,  1893  (assembled),  June  20th,  June  22nd,  June  80th, 

1894,  at  Rainham  (Burrows) ;  caught  June  28th,  29th,  1892,  June  2nd, 

1893,  June  20th,  1895,  June  3rd.l2th,  1896,  bred  July  18th,  1888, 
June  29th-80th  from  cases  collected  June  28th-29th,  1892,  June  4th, 
from  a  case  found  May  4th,  1893,  June  13th-23rd  from  cases  found 
June  7th,  1894,  all  in  the  Isle  of  Purbeck,  caught  July  3rd,  1891,  at 
West  Moors,  bred  June  22nd,  from  cases  collected  June  6th,  1887,  in 
the  Isle  of  Portland,  bred  June  28th  from  case  found  June  19th, 

1894,  at  Bloxworth,  bred  June  19th-21st,  from  cases  obtained  June 
12th-14th,  1889,  in  the  New  Forest ;  bred  May  31st  from  cases  re- 
ceived May  14th,  1890,  from  Gosport;  June  18th,  1884,  a  male, 
June  20th,  female,  bred  from  cases  collected  in  New  Forest  May  28th- 
81st,  1884  (Bankes) ;  August  1st,  1885,  in  Purbeck  (Digby) ;  June 
14th,  1893,  flying  in  afternoon  sun  at  4.0  p.m.  at  Perivale,  pupss  and 
larvae  on  sallow  at  Abbott's  Wood  June  14th,  1897,  emerged  (both 
sexes)  June  23rd-30th,  1897  (Montgomery) ;  imagines  captured  June 
20th,  1895,  June  24th,  1896,  June  19th,  1897,  flying  in  sunshine  at 
King's  Lynn  (Atmore)  ;  June  24th,  1894,  from  Southend  cases  found 
May  6th,  June  27th,  at  Eastwood,  July  7th,  1898,  at  Hockley,  imagines 
emerged  July  11th,  1899,  and  onwards  from  Eastwood  cases  (Whittle), 
May  18th,  1894,  cases  on  fences  at  Mottingham,  May  22nd,  1894,  cases 
made  up  on  fences  at  Bexley,  June  16th,  1894,  cases  made  up  on 
tree-trunks  at  Greenhithe,  June  18th,  1895,  cases  made  up  on 
fences  at  Bexley,  June  3rd,  1896,  cases  made  up  at  same  place, 
June  11th,  1896,  cases  made  up  on  tree-trunks  at  Sidcup,  from  which 
imagines  appeared  June  llth-27th,  1896,  May  '27th,  1897,  cases  made 
up  on  fence  at  Bexley,  June  10th,  1897,  imago  flying  in  afternoon 
at  Eltham  (Bower) ;  June  9th,  1899,  two  males,  June  12th,  three 
males,  June  13th,  one  male  from  Kingston -on- Thames  cases ;  June 
27th,  1899,  one  female  from  Byfleet  case,  June  10th,  one  male, 
'^une  12th,  one  male  from  Mecklenburg  cases,  June  18th,  one  female, 
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Jane  18th,  two  females,  and  June  20th,  one  male,  June  27th,  three 
females  from  Farnborough  cases,  June  16th,  one  male  and  two 
females  from  Ringwood  cases  (Tutt) ;  June  16fch-18th,  1899,  males 
and  females  from  New  Forest  cases  (Fowler) ;  June  12th  ^Oth,  1899, 
males  and  females  from  Farnborough  cases  (Alderson) ;  June  14th, 
1899,  and  following  days,  males  and  females,  at  Bournemouth  (CowB  ; 
June  20th,  1899,  and  following  days  from  Hazeleigh  cases  (Raynor) ; 
cases  on  Dartford  Heath,  May  27th,  1899,  imagines  bred  June  7th- 
26th,  1897,  imagines  July  1st,  1880,  at  the  Brushes  (Sang  teste 
Gardner)  ;  case  July  6th,  1898,  at  St.  Helen's,  Isle  of  Wight,  ?  bred 
July  14th  (Hamm);  July  1st,  1899,  bred  from  Mucking  larvflB  (Bacot); 
cases  in  May  and  early  June,  imagines  emerged  from  end  of  June  until 
end  of  August  (Speyer) ;  cases  at  Pichtendahl,  females  bred  June  19th- 
24th ,  case  at  Riga,  June  25th ,  produced  a  ^  similar  to  the  others  (Nolcken) ; 
captured  in  April,  1890,  at  Philippeville  (Meyrick) ;  rather  later  than 
F.  crasnorella,  from  June  lst-20th  at  Besan9on  (Bruand) ;  about  June 
15th,  in  the  Auvergne  district,  common  (Sand) ;  June  10th,  1870,  at 
Konigswater  in  Drachenfels  (Jordan) ;  from  May  to  July  in  the  Baden 
district  (Reutti) ;  June  20th,  on  into  July  in  Holland  (Ver  Huell); 
first  half  of  July  in  Baltic  provinces  (Teich) ;  larvae  common  end 
of  April  and  in  May,  the  imagines  emerging  at  end  of  May  and  begin- 
ning of  June,  at  Ratisbon  and  Erlangen  (Hofmann) ;  in  July  in  the 
neighbourhood  of  Ziirich  (Riihl). 

Localities. — Berks:  Wokingham,  Crowthorne,  TUehurst,  Sulham,  Morti- 
mer, Bagley  Wood  (Hamm).  Bucks  :  Black  Park,  Slough  ^Mitford).  Gaiibs  : 
Wicken  (Farren),  Cambridge  (Warren).  CnESHnis :  Chester  dist.,  Lower  Bebing- 
ton,  Bromborough  (Archer),  Holywell  (Walker).  Devon  :  Bovey  Tracey  (Hamm), 
Oxton  (Studd),  Harpford  Wood,  between  Houiton  and  Sidmouth  (Hiding),  Torquay 
(Prout).    Dorset  :  Purbeck  (Digby),  Blox worth  (Cambridge),  Glanville's  Wootton 

g)ale).  West  Moors,  Portland  (Bankes).  Dublin  :  Hill  of  Howth  (Barrett).  Essex  : 
azeleigh  (Raynor),  Snaresbrook,  Wanstead,  Brentwood,  Bainham,  Mucking 
(Burrows),  Hale  End,  Walthamstow  marsh  (Bacot),  Ilford  cemetery  (Mera),  East- 
wood, Hockley,  Leigh,  Southend  (Whittle),  Epping  (Downing^,  Colcnester,  abun- 
dant (Harwood),  Saffron  Walden  (Warren),  Higham's  Park,  Cningford,  abundant 
(Prout).  Galway:  Gal  way  (Barrett).  Gloucester:  Durdham  and  Clifton  Downe, 
near  Stapleton  (Hudd).  Hants  :  Bournemouth  (Cowl),  Kingwood  (Fowler), 
Pamber  Forest,  Basingstoke  (Hamm),  Gosport  (Bankes),  New  Forest  (Douglas). 
Hereford:  Tarrington  (Wood).  Herts:*  Broxbourne  (Prout).  Isle  of  Wight: 
Sandown  (Prout),  St.  Helens  (Hamm).  Kent  :*  Farnborough  (Alderson),  West- 
combe  Park,  Chattenden,  Cuxton  (Tutt),  Mottingham,  Bexley,  Greenhithe,  Sidcup, 
Eltham  (Bower),  Plumstead  dist.  (Butterfield),  Dartford  Heath  (Studd),  Darenth 
(Prout).  Lancashire  :  Preston  dist.,  Pilling  Moss  (Hodgkinson),  Patrick  Wood 
(Archer),  Staley  Brushes,  near  Manchester,  Chat  Moss  (Chappell).  Lincolnshire  : 
Gainsborough  (Tearlc).  Middlesex:  Hammersmith  (Gates),  Hampstead  (Mitford), 
Ealing,  Perivale  (Montgomery),  Willesden  (Warren).  Notts  :  Mansfield  (Brameld). 
Norfolk  :  King's  Lynn  (Atmore),  Merton,  Cawston,  Foxley  Wood  (Barrett). 
Oxford  :  Hardwicke,  Htvnwood  near  Oxford  (Hamm).  Stafford  :  Cannock 
Chase,  Burnt  Wood  (Freer).  Surrey  :  Kingston-on-Thames  (Lucas),  Byfleet  (Sich), 
Addington,  West  Wickham  (Healy),  Norwood  (Chapman),  Virginia  Water  (Merrinj, 
Haslemere  (Barrett),  Leatherhead  (I3riggs),  Shirley  (Warren),  Addiscombe  (Kidingj. 
Sussex  :  Worthing  (Fletcher),  Abbott's  Wood  (Montgomei^),  Hastings  (Bloomfield), 
Brighton  (Cooke).  Westmorland:  Witherslack  (Hodgkinson).  Worcester: 
Wyre  Forest  (Bradley).  Yorks  :  York  (Anderson),  Gledhow  (Taylor),  Huddersfield 
(Hobkirk),  Sheffield  (Doncaster),  ?Donca8ter  (Coroett). 

Distribution. — Algeria:  Philippeville  (Meyrick).  Auurland:!  Sutschen. 
China:  Pekin  (Staudinger).  Asia  Minor:  Brussa  (Mann).  Austro-Hungabt : 
Bohemia  (Nickerl),  Upper  Austria,  Wippach  in  Camiola,  Buda,  Salzburg  (Speyer), 

*  Also  at  Herts  :  Cheshunt  (Boyd.    Kent  :  Abbey  Wood  (Boyd J. 
t  Staudinger  notes  {Rom.  Mim.  sur  Lip.,  vi.,  p.  303)  as  follows:  ^^Fumea 
roboricoleUat  Brd. — ^Ddrries  brought  a  very  small  male  (9mm.)  from  the  SutsoheQ 
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Galicia,  Brody  (Elemensiewicz),  Chemnitz  (Pabst).  Epiries  (Hasz),  Kocsocz 
(Vdngel),  Brunn  (Qartner),  Bucovina,  Czemowitz  (Hormuzaki),  Hermannstadt 
(Caradja),  Gurariului  (Gzekelius).*  Belgium  :  Brabant,  Li^ge  (Donckier).  Channel 
Islands:  Guernsey — Grande  Mare,  Vuzon  (Luff).  Denmark:  general  (Bang- 
Haas).  Finland  :  Nylandia,  Karelia  (Lampa).  France  :  North  France,  but  not  in 
Biyiera  (Constant),  Aube  (Jourdheuille),  Douai  (Foucart),  Bordeaux  (Brown),  Haut- 
Garonne,  St.  B^at  (Caradja),  Pdy  de  Dome,  Thiers  (Guillemot),  Depts.  of  Meuse 
and  Moselle,  Loz^re  (Speyer),  Nohant,  St.  Florent,  Auvergne  (Sand),  [?  Alpes- 
Maritimes  (Milli^re),]  near  Paris  (Duponchel),  Doubs  Dept.  generally  distributed,  in 
high  mountains  at  Jougne  (Bruand),  Loire-Inferieure  —Nantes  (Bonjour),  Saone-et- 
Loire  (Constant),  woods  of  Eure-et-Loir  (Gu^n^e),  Phalempin,  Garvin  (Paux). 
Germany  :  Generally  distributed  (Heinemann),  distributed  everywhere,  and  in  most 
places  very  common  (Hofmann),  very  common  in  the  north-west  (Jordan),  Rhine 
Palatinate  (Bertram),  Wiirtemberg  (Seyffler),  Wandsbeok   (Schmeltz),  Frankfort 

gloch),  Erfurt  (Keferstein),  Halle  7stange),  Munich  (Kranz),  Rudolstadt  (Meurer), 
ecklenburg,  Schwerin  (Tutt),  Siilz,  Neustrelitz,  Wismar  (Schmidt),  Bremen 
(B^berg),  Saxon  Upper  Lusatia,  generally  distributed  (Sohiitze),  Dresden  (SteinertK 
Thuringia — Grossheringen,  Gotha,  Nazza,  Ac.  (KrieghofiH,  Dantzig  (Grentzenberg), 
Silesia  jWocke),  Nassau,  common  everywhere  (Bossier),  Bastenburg  (Klups),  Pome- 
rania  (Hering),  Dessau  (Bichter),  Grubenhagen,  Pennin  (Paul  and  Plotz) ;  Baden 
diet.  (Beutti),  Aachen,  Holstein,  Krefeld,  Oberhessen,  Bingen,  Stuttgart,  Frankfort- 
on-Oder,  Berlin,  Freibarg-im-Bresgau,  Waldeck,  distributed  (Speyer),  Brunswick 
(Heinemann),  Hanover,  common  (Glitz),  Batisbon,  Erlangen,  very  common  (Hof- 
mann), Alsace,  in  all  the  woods  (Peyerimhof!),  Hildeeheim  (Grote),  Bavarian  Pfalz 
(Bertram),  Wiesbaden  (Yigeliusji,  Walportzneim  (Maassen).  Italy  :  North  Italy 
— Tuscany  (Cur6),  Lombardy,  Brianza  (Turati),  Turin  (Speyer).  Nethxblands: 
Common  almost  everywhere  (Snellen),  Luxemburg  (Speyer),  Arnhem  (Ver  Huell), 
Breda  (Heylaerts).    Boumanu  :  Grumazesti  (Caradja).    Bussia  :    Arctic  Regions 

iPetersenh  .Livonia  (Speyer),  Baltic  Provinces,  Dorpat,  Neu-Kasseritz,  Finland 
Sintenis),  Moscow  dept.  (Albrecht),  Wolmar  (Lutzau),  St.  Petersburg  (Erschofi^, 
Cremon,  Pichtendahl,  Riga  (Nolcken).  Scandinavia  :  South  Lapland  (Zetterstedt), 
Vestre-Aker  (Siebke),  Gothland,  Gland,  East  Gothland,  Stockholm,  Romsdals  Ami 
(Schdven).  Spain;  Bilbao  (Bossier).  Switzerland:  Bergiin,  common  (Zeller), 
Ziiricn,  Genf  (Frey),  Lugano  (Huguenin),  NeuveviUe  (Couleru),  Jura,  Schtipfen 
(Bothenbach).    Turkey:  (Mann). 

Explanation  of  Plate  HI. 
In  order  to  give  some  idea  of  the  comparative  lengths  of  the  anterior 
tibial  spine  or  spur,  which  has  been  so  frequently  mentioned  as  charac- 
teristic of  the  various  Fumeid  (and  other)  species,  Dr.  Chapman  has 
drawn  them  for  most  of  the  species,  and  they  have  been  reproduced  on 
Plate  iii,  reference  to  which  will  give  probably  a  better  idea  of  them 
than  any  amount  of  description.  At  the  same  time  he  has  given  us 
the  neuration  of  the  more  striking  Luffiid,  Proutiid,  and  Fumeid 
species,  which  also  have  been  reproduced  on  Plate  iii.  A  few  of  these 
are  aberrant,  the  difference  being  readily  observable  by  comparison 
with  the  normal  form. 

Nburation  (not  to  same  scale) : 


Fig.  10.  Bacotia  sepium  aherr,  (h.w.) 

11.  Bruandia  reticulatella  (f.w.) 

12.  Bruandia    reticulatella    (h.w.) 
(frenulum  broken) 

13.  Proutia  betulina  (f.w.) 

14.  Proutia  betulina  (h.w.) 

15.  Proutia  eppingella  (f.w.) 

16.  Proutia  eppingella  (h.w.) 

17.  Fumea  casta  (f.w.) 

18.  Fumea  casta  (h.w.) 

district,  which  upi)car  to  agree  with  roiporicoUlUi,  but  which,  considering  the 
uncertainty  relating  to  these  species,  I  can  only  doubtfullv  refer  to  this  species.  A 
male  Fumea,  caught  by  Herz,  on  June  13th,  north  of  Pekin,  appears  to  belong  to 
F,  inUrmedUlla,  Brd." 

*  Also  in  AusTBO-HuMOABT  at  Gosaling  (Schleicher). 


Fig.    1.  Luffia  lapidella  aberr.  (f.w.) 

2.  Luffia  lapidella  (f.w.) 

3.  Luffia  lapidella  (h.w.) 

4.  Masonia  crassiorella  (f.w.) 

5.  Masonia     crassiorella      aberr. 

(f.w.) 
C.  Masonia  crassiorella  (h.w.) 

7.  Bacotia  sepium  aherr.  (f.w.) 

8.  Bacotia  sepium  (f.w.) 

9.  Bacotia  sepium  (h.w.) 


PliATE  III. 


NF.rKATIOX    AX1»    ANTKItU)R   TIHIAL   SPURS   OF   PsYCHIDS. 


r 
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Anterior  tibial  spur  (enlarged  23  diameters): 
Fig.  19.  Bankesia  staintoni  (-38)  |   Fig.  35.  Masonia  ^nis  (-70) 

20.  Solenobia  wockii  (-48)  '  36.  Masonia  subflavella  (-70) 

21.  Taleporia  tubulosa  (-40)  !  37.  Masonia  edwardsella  (71) 

38.  Masonia  hlbemicella  (•67) 


22.  Luffia  lapidella  (-50) 

23.  Bacotia  sepiam  (-50) 

24.  Prontia  betulina  (-69) 

25.  Prontia     eppingella     (France) 

(•68) 

26.  Prontia     eppingella    (Epping) 

(•68) 

27.  Brnandia  reticulatella  (-56) 

28.  Brnandia  var.  obscurella  (-59) 

29.  Brnandia  var,  obscnrella  (•57) 

30.  Brnandia  comitella  (-64) 

31.  Masonia  crassiorella  (England) 

(•70) 

32.  Masonia  crassiorella  (Canues) 

(•66) 

33.  Masonia  crassiorella  (Cannes) 
(•65) 


39.  Masonia  mitfordella  (^70) 

40.  Bijugis  bombycella  f*53) 

41.  Bijugis  proxima  (•56) 

42.  Bijugis  pectinella  ('62) 

43.  Fumea      scotioa       (Bannook) 

44.  Fumea  var,  intermediella  (Port- 

land) (-80) 

45.  Fumea     sootica    (Sutherland) 

(•78) 

46.  Fumea  casta  (-81) 

47.  Fumea  casta  rSl) 

48.  Fumea  casta  (•77) 

49.  Fumea  germanica  ('88) 

50.  Canepliora  unicolor  (-88)   (en- 
larged 8  diams.) 


34.  Masonia  crassiorella  (Germany)    i  51.  Pachythelia  viUoBella  (•Sd)  (en- 

(-67)  larged  8  diams.) 

Family :  Epichnopterygidai. 

The  Epichnopterygids  have  always  been  classed  with  the  Fumeids 
with  which  they  appear  to  have  no  very  close  connection,  and  as  we  have 
already  pointed  out  they  are  the  only  family  of  the  higher  Psychids  that 
retain  the  short  anterior  tibial  spurs  (when  present)  that  characterise  the 
Micro-Psychids.  Largely  on  this  account  (and  the  structure  of  the 
antennae)  Chapman  suggests  that  they  have  directly  descended  from 
Luffiid-like  ancestors,  and  represent,  as  it  were,  a  terminal  branch  of  the 
more  specialised  Psychids  in  this  direction.  One  suspects  that  the  alliance 
hitherto  assumed  between  the  Fumeids  and  Epichnopterygids  has 
perhaps  been  due  to  the  fact  that  both  use  line  stems  of  grass,  placed 
longitudinally,  with  which  to  cover  their  cases,  although  the  character 
of  the  material  and  the  mode  of  placing  it  differs  considerably,  fine  flat 
leaves  rather  than  rounded  culms  being  used  by  the  Epichnopterygids, 
and  these  are  placed  so  as  to  make  a  close-fitting  investment  to  the 
silken  tube,  drawn  out  in  a  somewhat  pointed  manner  at  the  apex, 
and  do  not  stand  off  bristling-like  at  the  end  of  the  case  as  do  the 
culms  used  by  the  Fumeids.  This  spindle-shaped  case  is  really  very 
characteristic  of  the  higher  Epichnopterygids.  The  males  of  the  two 
groups  differ  much  in  wing- scaling,  the  Epichnopterygids  having  very 
specialised,  slender,  filiform,  hair- scales,  with  but  few  striaB,  and, 
therefore,  widely  different  from  the  broad  scales  of  the  male  Fumeids, 
whilst  the  Epichnopterygid  antennae  differ  in  that  their  pectinations 
are  scaleless  and  have  sensory  hairs  on  all  their  aspects,  like  the 
Luffiids  and  Proutiids,  and  unlike  the  Fumeids  and  the  Psychids 
proper. 

The  Epichnopterygids  appear  to  fall  naturally  into  two  subfamilies, 
the  Bijwjinae  and  the  KjachnopU'ryginaCf  the  former  with  a  ? 
structurally  like  the  Micro-Psychids  and  the  Fumeids,  but  not  leaving 
the  case  for  copulation,  the  latter  with  a  ?  structurally  like  those  of 
the  Macro-Psychids  without  articulated  antennae  and  legs,  and  with  a 
very  short  ovipositor ;  it  also  of  course  remains  within  the  case  foe 
copulation.  There  is  some  little  variation  in  the  length  of  the  anterior 
tibial  spurs  (pi.  iii)  of  the  three  described  Bijugid  species,  those  ot pectin* 
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eUa  being  somewhat  longer  than  those  of  hombyceUa  and  proxima,  the 
latter  approaching  rather  to  Pttychidra,  which  tends  to  lose  the  spurs,  a 
result  that  is  achieved  by  Epichnopternx.  It  is  clear  from  this  that,  in 
these  transitional  groups,  this  spur  is  more  or  less  a  fluid  quantity,  not 
settled  into  the  short  (or  obsolete)  one  of  the  Epichnopterygids  or  the 
long  one  of  Fumea,  The  Bijugids,  although  thus  affected  by  the 
Proutiid  and  Fumeid  tendencies  to  lengthen  the  anterior  tibial  spurs, 
did  not  advance  far  in  this  direction ;  they  did  so,  however,  sufficiently 
to  show  that  they  are  a  separate  side  branch  of  the  Epichnopterygid 
stem  and  not  (as  P^chidea  might  possibly  be)  intermediate  between 
the  short-spurred  Luffiids  and  the  higher  Epichnopterygids  where  the 
anterior  spurs  are  wanting.  This  tendency  in  lUjwju  probably  shows 
then  not  Fumeid  affinities  but  a  similar  reaction  to  similar  causes 
which  Epichnopteryx  either  escaped  or  resisted.  The  curious  circum- 
stance that  the  9  imagines  of  Frontia  and  Epichrwpteryx  (not  Whittleia) 
retain  the  pupal  head-covering  (as  if  to  obtain  something  sufficiently 
firm  to  break  open  the  silk  at  the  free  end  of  the  case,  so  as  to  allow 
copulation  to  take  place)  is  a  further  link  between  these  groups,  besides 
the  antennal  structure  (scaleless  pectinations). 

Subfam. :  Epichnoptebyoinae. 
Tribe :  EpicHNOPTERYon>i. 

The  EpichnopUrytjinae  break  up  naturally  into  two  tribes,  one  of 
which  the  Psychideidi  is  distinguished  by  having  a  short  anterior  tibial 
spine  (or  spur),  the  other  the  Epichnopteryijidi  having  none.  The 
former  was  separated  by  Rambur  from  the  genus  Epichnopteryx  under 
the  name  Psychidea  (Cat,  Sya,  Lep,  Ajidaloiisie,  pp.  289  et  sty.),  this 
author  describing  nudella,  Och.  (which  he  mistook  for  pectinvUa, 
Schiff.),  as  his  type*.  It  was  for  the  true  pectinella,  Schifi'.,  and  its 
allies  (bombycella,  Schiff.,  and  2)roximeUay  Led.)  that  Heylaerts  after- 
wards created  the  genus  Bijuyu, 

We  have  unfortunately  no  Bijugids  nor  Psychideids  in  Britain, 
both  our  Epichnopterygids  falling  in  the  tribe  Einchnoptei-yyidi, 
although  belonging  to  different  genera.  It  is  remarkable  how  different 
the  males  of  the  species  of  the  two  genera  at  present  recognised  in  this 
tribe  appear  and  yet  how  closely  they  are  really  related.  Whittleia 
has  the  wings  of  the  males  strongly  reticulated,  and  is  well  represented 
by  retieUa  {reticella)^  its  type,  whilst  Epichnopteryx  has  species  whose 
males  have  uniform,  sooty-black  wings,  puUa  being  the  well  known 
type.  We  have  already  discussed  the  position  of  the  tribe  in  consider- 
able detail  {ante,  pp.  268-270). 

The  main  points  of  the  Epichnopterygid  economy  appear  to  be  as 
follows  :  The  eggs  are  laid  within  the  spindle-shaped  case,  agglomer- 
ated together,  and  are  exceedingly  fragile  and  delicate,  whilst  the 
larv8B  are  perhaps  rather  less  robust  than  those  of  the  allied  Psychids, 
and  with  an  abundance  of  pale  markings  on  the  head  and  thoracic 
segments.  The  male  pupa  has  a  distinct  waist,  well  developed 
mouth-parts  and  appendages,  and  possesses  two  strong  ventro-anal 
spikes ;  the  maxillary  palpi,  however,  are  obsolete  ;  the  cheeks  dip  far 
below  the  jaws,  the  head-piece  is  minute,  the  metathorax  with  minute 

*  There  is  a  printer's  blunder  (ante,  p.  270,  lines  29-30),  where  "  homhycelUiy 
$apho,  and  nudella  "  should  read  "  bombycelUij  nudella,  and  pulla^"  since  iapho  and 
nvdeHa  both  bekyng  to  Fiychidea, 
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hairs  replacing  the  tubercles.  The  female  pupa  is  cylindrical  with 
the  head,  mouth-parts,  wings  and  antennte  highly  modified,  but  not 
showing  that  extreme  obsolescence  that  characterises  the  female  imago ; 
the  cheeks  falling  below  jaws  to  end  of  maxillaa,  the  antennsB  forming 
distinct  knobs  in  centre  of  cheeks,  the  legs  well-marked  processes,  three 
or  four  times  as  long  as  wide,  the  wings  developed  as  slight  lappets 
outside  the  legs  ;  the  intersegmental  spines  are  blunt  points  in 
Epichnopteryxt  sharp  in  Whittleia,  whilst  the  anterior  hooks  are 
represented  in  both  by  flat  blunt  eminences.  The  male  imagines  are 
characterised  by  their  specialised  slender  scales  (almost  like  hairs  in 
some  instances),  the  unsealed  pectinations  of  their  antennsa,  the 
absence  of  anterior  tibial  spurs,  the  presence  of  two  pairs  of  posterior 
tibial  spurs,  whilst  the  cellula  intrusa  found  in  the  Proutiids,  Bruandia 
and  Oiketicids,  <^c.,  is  also  present.  The  female  imagines  are 
specialised  to  the  greatest  extreme  of  helplessness,  forming  mere 
vermiform,  almost  inert,  egg-sacs.  A  detailed  description  is  given 
later  of  those  of  the  British  species. 

Genus :  Whittleia,  Tutt. 

Synonymy.— Genus :  WhittUia,  Tutt,  '*  Ent.  Record,"  xii.,  p.  20  (1900). 
Psyche,  Newm.,  '*  Zool.,"  v.,  p.  1863  (1847) ;  viii.,  pp.  xciv-xcv  (1850) ;  Bruand, 
*'  Mon.  des  Psych.,"  p.  90  (1853) ;  Cooke,  "  Merrifield's  Brighton,"  p.  213  (1864) ; 
Merr.,  "Calend.,"  2nd  ed.,  p.  100  (1875);  Parfitt,  "Trans.  Devon.  Ass.,"  x.,  p.  650 
(1878)  ;  Chapman,  "  Ent.  Mo.  Mag.,"  xxxv.,  p.  146  (1899).  Furiiea,  Stev., 
"  Zool.,"  1850,  p.  2857  ;  H.-Sch.,  "  Sys.  Bearb.,"  v..  p.  61  (1855) ;  Sta.,  "  Man.," 
i.,  p.  167  (1857) ;  Hum.  and  Westd.,  "  Brit.  Moths,"  2nd  ed.,  p.  34  (1857) ;  Stand., 
"  Cat.,"  Ist  ed.,  p.  28  (1861).  Epicknopteryx,  Stand.,  •*  Cat.,"  2nd  ed.,  p.  64  (1871) ; 
Heyl.,  *'  Tijd.  v.  Ent.,"  xxi.,  p.  xxvi  (1878);  '*  Ann.  Soc.  Ent.  Belg.,"  1881,  p.  72 ;  "  C. 
Ben.  Soc.  Ent.  Belg.,"  xxviii.,  p.  xciii  (1884);  Kirbj,  *'  Cat.  Lep.  Het.,"  p.  522  (1892) ; 
Barr.,  "Ent.  Mo.  Mag.,"  xxx.,  p.  250  (1894);  "Brit.  Lep.,"  ii.,  p.  350  (1895); 
Meyr.,  "  Handbook,  Ac,"  p.  772  (1895) ;  Whittle,  "  Science  Gossip,"  2nd  ser.,  v., 
p.  368  (1899). 

This  genus  was  first  noticed  in  the  Entomologist's  Record,  xii.,  p. 

20,  as  follows  : 

Whittleia,  n.  gen.,  with  reticulated  wings,  and  well  represented  by  retieeUa, 
which  may  be  named  as  the  type. 

This  genus  may  now  be  diagnosed  as  follows  : 

Ovum. — Large,  irregular  oval  in  outline,  pale  vellow  in  colour,  no  real  sculptur- 
ing, glistening,  covered  with  gummy  substance,  adherent,  very  fragile,  laid  in  pupal 
skin. 

Case. — Composed  of  grey  silk,  covered  closely  with  grass  stems,  cylindrical, 
slightly  more  slender  at  ends,  hence  spindle-shaped,  flexible  mouth-piece,  from 
which  larva  protrudes  its  head. 

Larva. — Head  large,  black,  chitinous,  shiny,  retractile ;  true  legs  not  so  thick 
nor  strong  as  in  most  Psychids ;  thoracic  segments  small  (prothorax  verv  small)  with 
black,  corneous,  polished  plate  (metathorax  less  corneous) ;  pale  mediodorsal  and 
lateral  stripes,  anterior  margins  of  thoracic  segments  whitish;  abdomen  bulky, 
pale  brownish,  each  segment  subdivided  into  two  subsegments,  the  anal  segment 
with  a  black  shiny  dorsal  plate ;  tubercles  with  single  sets,  on  chitinous  bases, 
thoracic  in  straight  line  on  abdominal  segments,  i  weaker  and  outside  ii,  iii  well- 
developed,  iv  and  v  close  together  (v  especially  weak),  vi  below  lateral  flange,  vii  at 
base  of  legs ;  lateral  flange  well  marked  ;  spiracles  slightly  raised  ;  prolegs  short, 
circle  of  hooks  incomplete,  surrounding  a  central  pit. 

Pupa. —  ^ .  Distinct  waist  at  1st  abdominal  segment ;  spiracles  raised,  almost 
subdorsal  in  position ;  scars  of  prolegs  conspicuous  ;  two  ventro-anal  spikes ;  sexual 
organs  distinctly  marked;  apex  of  all  four  wings  very  pointed,  extend  to  4th 
abdominal ;  anterior  row  of  dorsal  spines  on  4-8  well-developed,  the  posterior  row 
on  4-7  less  marked  ;  tubercular  hairs  small ;  mouth-parts  well-developed,  face  very 
smooth  and  rounded,  labrum  square,  projects  beyond  mandibles,  the  end  of  maxilln 
very  rounded ;  the  labium  projects  beyond  maxiUee,  its  extremity  notched ;  antenna 
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without  distinot  segmentation ;  the  8rd  legs  and  apices  of  wings  terminate  together. 
9  .  Gylindrioal,  anus  rather  more  pointed  than  head,  abdominal  segments  4-6  free ; 
no  waist ;  abdominal  segments  8-6  of  almost  equal  size ;  anus  smooth,  scars  of  pro- 
legs  distinct ;  spiracles  black  and  raised ;  sexual  organs  well-defined ;  anterior 
dorsal  spines  on  abdominal  segments  4-8,  posterior  row  on  segments  4-6  sharp ;  wing- 
oaaes  small,  folded  ventrally,  but  do  not  quite  reach  end  of  metathorax  nor  meet 
ventrally ;  antennse  short  and  small ;  legs  short  laterally,  sloping  outwards,  the 
3rd  pair  very  short ;  the  labrum  well  marked  ;  jaws  full  and  rounded ;  labium  and 
maxilla  together  form  a  large  3-lobed  lappet;  dorsal  head -piece  forms  a  narrow 
strip  along  front  of  prothorax. 

Imago. —  e .  Ail  four  wings  strongly  reticulated  ;  antennas  15  joints,  pectina- 
tions scaleless,  no  anterior  tibial  spur ;  the  scales  specialised,  very  slender,  still 
clearly  defined  scales  with  a  few  striae  on  costa.  ?  .  Vermiform,  no  ovipositor,  but 
ovipositing  segments  possess  rods  fairly  developed  ;  does  not  carry  pupal  head-parts 
after  breaking  case  open ;  has  definite  chitinous  plates  on  dorsa  of  abdominal  seg- 
ments; the  thoracic  segments  delicate,  without  dark  plates;  dark  head-parts 
include  very  modified  mouth  structures ;  no  antenna} ;  no  wings. 
Kkubation. — Median  forming  a  cellula  intrusa  in  the  cell. 

We  have  already  named  retiella  as  the  type  of  the  genus.  There 
are  probably  only  two  species  yet  described  belonging  to  this  genus, 
W,  retiella  and  W.  nndnlellay  the  former  at  present  only  reported  from 
England  and  Holland,  the  latter  from  Hungary  and  southern  Russia. 
They  are  both  exceedingly  pretty,  mulxdella^  although  slightly  larger, 
being  even  more  delicately  marked,  than  retiella.  They  are  true 
Epichnopterygids,  the  delicate  eggs,  spindle-shaped  case,  unsealed 
pectinations  of  male  antennse,  absence  of  the  anterior  tibial  spurs, 
and  vermiform  female,  all  pointing  to  a  close  alliance  with  the  'Apulia  " 
group  in  spite  of  the  very  different  looking  S"  imagines.  It  is  remark- 
able though  that  the  peculiarity  presented  by  the  latter  {Epichnop- 
teryx)  and  by  the  Proutiids,  viz,,  the  female  carrying  the  pupal  head- 
piece on  emergence  after  using  it  as  it  were  as  a  lever  to  break  open 
the  puparium,  is  not  found  in  Whittleia,  where  the  5  pupa  itself 
forces  open  the  free  end  of  the  puparium  before  the  female  imago 
emerges  from  the  pupa  (of  course  within  the  puparium). 

Whittleia  betiblla,  Newman. 

Synontuy. — Species :  Retiella^  Newm.,  *♦  Zool.,"  v.,  p.  1863  (1847)  ;  Stevens, 
"  ZooL,"  1860,  p.  2867.  ReticeUa,  Newm.,  "  Zool.,"  viii.,  p.  xciv  (1850) ;  Bruand, 
«» Mon.  Psych.,"  p.  90,  pi.  ii.,  fig.  66  (1863) ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  61 
(1866) ;  Sta.,  "  Man.,"  i.,  p.  167  (1867) ;  H.  and  Westd.,  '•  Brit.  Moths,"  2nd  ed., 
p.  34  (1867) ;  Stand.,  **  Cat.,"  1st  ed.,  p.  28  (1861) ;  2nd  ed.,  p.  64  (1871) ;  Cooke, 
"  Merrifleld's  Brighton,"  p.  213  (1864) ;  Merr.,  "  Lep.  Cal.,"  p.  100  (1875) ;  Parfitt, 
"  Tr.  Devons.  Ass.,"  x.,  p.  560  (1878) ;  Heyl.,  ••  Tijd.  v.  Ent.,"  xxi.,  p.  xxvi  (1878) ; 
**Ann.Soc.Ent.Belg.,"  1881,  p.  72;  "C.-B.  Soc.  Ent.Belg.,"  xxviii.,p.xciii(1884); 
Kirby,  "  Cat.  Lep.  Het.,"  p.  622  (1892) ;  Whittle,  »•  Ent.  Bee,"  iv.,  p.  340  (1898) ; 
"  Science  Gossip,"  2nd  ser.,  v.,  p.  368  (1899) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p. 
260  (1894) ;  '« Brit.  Lep.,"  ii.,  p.  368  (1896) ;  Meyr.,  *•  Handbook,  Ac,"  p.  772 
(1896);  Chapman,  ''Ent.  Mo.  Mag.,"  xxxv.,  p.  146  (1899). 

Obioinal  descbiption. — Mr.  Ingall  has  captured  a  small  Psyche 
with  beautifully  mottled  wings ;  it  is  very  dififerent  from  the  known 
British  species,  but  in  some  degree  resembles  Psyche  undtilella  of  the 
continent.  It  is  proposed  to  call  the  new  species  PsycJu  retiella 
(Newman,  Zoologist^  v.,  p.  1868).  [It  will  be  seen  from  the  above 
that  the  insect  was  named  retidla,  not  reticella^  the  latter  name  having 
been  adopted  (Zoologist^  viii.,  pp.  xciv-xcv)  by  Newman  in  1860,  three 
years  later.  He  then  diagnosed  it  as :  '*  Psyche  reticellaf  mas. — 
AntennaB  corporis  dimidio  vix  longiores  quasi  IS-articulataa  articulis 
2-12  ramulos  duobus  ad  apicen  emittentibus,  alls  albidis  fuliginoso 
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reticulatis,  corpore  nigro  lanugine  albido  vestito.    Alarum  latitudo* 
•876  unc.  Corporis  longitudo  '185  unc,"  &c.] 

Imago. — Anterior  wings  9mm.-10mm.  in  expanse,  whitish  with  fine 
broken  transverse  fuscous  lines  and  dark  nervures,  giving  the  wings 
a  reticulated  appearance.     Posterior  wings  similar  to  the  forewings 
but  basal  area  without  reticulations. 

Sexual  dimorphism. —  <^ .  The  male  is  fully  winged  with  well 
developed  antennse,  legs,  &c.  The  antennae  have  15  joints  with  scaleless 
pectinations,  the  anterior  tibiae  have  no  spur,  the  posterior  tibiae  very 
dilated,  the  wings  clothed  with  highly  specialised  narrow  hair-like  scales, 
some  slightly  broader  and  with  defined  striae,  principally  along  the  costa. 
The  female  is  vermiform,  6mm.  in  length,  l*8mm.  in  width,  and  with 
proportionately  much  less  hard  dark  chitin  anteriorly  than  a  species  such 
as  Pachijthelia  villoaellay  but  it  has  some  dorsal  plates  on  the  abdo- 
minal segments,  and  possesses,  in  fair  development,  the  rods  of  the 
ovipositing  segment.  The  dark  head-parts  consist  of  a  horseshoe-like 
ring,  with  subsidiary  parts  that  may  represent  various  mouth-parts, 
but  altogether  a  very  small  amount.  The  thoracic  segments  have  no 
dark  plates ;  on  the  abdomen,  apparently  on  segments  8,  4,  6,  6  abdo- 
minal, there  are  transverse  dark  chitinous  plates  dorsally ;  they  are  not 
black,  but  smoky  tinted  ;  each  carries  four  pale  round  spots, 
apparently  the  trapezoidals,  nearly  in  a  transverse  line,  but  the  outer 
(i)  a  little  anteriorly.  There  are  two  rods  to  the  12th,  and  two  to 
the  13th  segment  (following  Dr.  Wood's  descriptions),  t'.^.,  the  two 
terminal  segments ;  the  latter  '88mm.  in  length,  the  former  twice  as 
long,  each  simple  except  in  its  spreading  out  in  the  chitin  of  its  seg- 
ment of  attachment,  which  is,  however,  uncoloured,  except  close  to  the 
attachment  (Chapman).  The  living  female  is  banded  with  yellow  like 
a  larva  of  Enchelia  jacobaeae,  but  turns  nearly  black  after  death  (Merrin.) 

Variation.  -The  reticulated  pattern  of  the  forewings  of  the  male 
is  subject  to  much  variation  {t-ide,  pi.  iv,  which  is  taken  from  Mr. 
Whittle's  unequalled  series  of  this  species).  This  variation  occurs  not 
only  in  the  intensity  of  colour  of  the  lines,  but  also  in  their  width  and 
direction,  asymmetry  being  very  frequent  on  the  opposite  wings  of 
the  same  specimen ;  the  tendency  for  the  external  line  of  the  fore- 
wings to  end  on  the  outer  margin  and  not  at  or  within  the  anal  angle, 
and  also  the  tendency  for  the  two  median  lines  to  form  a  transverse  band, 
are  very  evident  in  some  examples,  whilst  in  the  hindwings  some  speci- 
mens exhibit  the  dark  fuscous  markings  as  distinct  lines  rather  than 
reticulations.  In  one  example  in  Dr.  Chapman's  possession,  the 
outer  fuscous  line  is  thrown  quite  on  the  margin,  forming  a  con- 
spicuous black  marginal  edge  to  all  the  wings.  There  is  also  consider- 
able variation  in  the  shape  of  the  wings,  some  being  quite  elongated 
when  compared  with  the  ordinary  squarish  form  with  rounded  apex, 
and  the  peculiar  pointed  apex  of  the  pupal  wings  leaves  one  in  doubt 
whether  this  elongation  of  the  imaginal  wings  is  really  due  to  some 
slight  crippliiig  or  a  tendency  to  atavism.  A  peculiar  specimen,  in 
which  the  hindwings  show  a  tendency  to  divide  symmetrically,  is  to 
be  seen  at  the  head  of  Mr.  Whittle's  series,  and  whilst  some  show  a 
tendency  to  suffusion,  others  exhibit  a  falling  off  in  the  usual  quantity 
of  dark  markings.  A  very  good  idea  of  the  general  range  of  variation 
exhibited  by  the  shape  and  markings  of  this  species  may  be  derived 
from  the  plate  (iv). 
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Comparison  of  Whittleia  retiella  with  W.  undulella. — W. 
undulella  is  described  by  Fischer  von  Roslerstamm  as  follows  : 

Pivche  unduUUa,  Tr.  (Tab.  38,  fig.  3a-c).  Antennia  pectinatis,  alis  omnibus 
rotundatis  albis  fasoo-reticulatis.  This  true  Ptyche  is  a  discovery  of  Eindermann, 
who  found  a  few  males  at  Buda  several  years  ago.  It  is  one  of  the  prettiest 
Fsyohidi,  white  throughout  except  that  the  strongly  pectinated  antennsB  and  the 
nervures  of  all  the  wings  are  brown-grey  in  colour,  and  between  the  nervures  stand 
two  more  or  less  distinct  transverse  streaks  which  give  the  whole  surface  a  reticu- 
lated appearance.  The  fringes  are  pure  white,  and  at  their  bases  there  are,  on  the 
nervures,  grey  dots  which  are  most  strongly  marked  towards  the  costa,  becoming 
fainter  (or  entirely  absent)  towards  the  inner  margin.  The  underside  is  like  the 
upper  but  fainter  (AbbUd,  SchmetLt  pp.  86-87). 

Our  own  notes  read  as  follows  :  W.  unduleUa  has  19  joints  to  the 
antennae;  the  wings  are  paler  than  those  of  W,  retiella^  the  dark 
reticulation  less  pronounced,  and  hence  the  former  looks  a  more 
delicate  species  than  the  latter.  This  is  perhaps  more  particularly  due 
to  the  fact  that  the  nervures,  sometimes  a  conspicuous  feature  in  the 
reticulation  of  W,  retiella^  are  scarcely  darkened  in  IF.  undulella.  W. 
undtddla  is,  too,  rather  larger,  although,  of  course,  both  species  vary  in 
this  respect.  Bruand,  strangely  enough,  does  not  compare  retiella 
with  undulella f  although  he  notes  it  as  having  *^  the  same  shaped  wings 
as  uvduMla,  reticulatella  and  pulla,  the  male  being  scarcely  half  that 
of  reticulatella  in  size,  the  colour  more  diaphanous,  the  strigsa  brown  ; 
the  posterior  wings  especially  in  the  middle  tessellated ;  the  nervures 
ending  on  the  margins  in  dark  dots."  As  a  matter  of  fact  there  is  no 
close  connection  at  all  between  retiella  and  reticulatella,  the  latter  being  a 
Bruundia^  but  the  alliance  between  retiella,  undulella  and  jmlla  is  a 
very  close  one. 

EooLAYiNo. — There  is  no  record  of  how  this  species  lays  its  eggs,  but 
we  have  a  note  to  the  effect  that  *'  the  eggs  (when  fertilised)  are  laid  in  a 
close  mass  within  the  case,  but  most  of  the  unfertilised  females  lay 
only  a  few  eggs  and  these  often  outside  the  case.  A  fertilised  female 
that  had  laid  all  her  eggs  collapsed  at  once  like  an  empty  bag." 
This  we  have  no  doubt  is  correct,  although  we  are  not  sure  of  its 
origin,  but  Bacot  notes  that  all  the  $  s  he  **  observed,  came  out  of 
their  cases  and  laid  their  eggs  outside,  mostly  only  two  or  three  in- 
fertile eggs,  although  one  female  laid  an  irregular  mass  of  eggs,  of  con- 
siderable size."  This  is  exactly  what  one  would  suspect  unfertilised 
females  of  this  species  to  do.  Whittle  has  no  doubt  that  the  eggs  are 
laid  in  nature  within  the  case,  as  young  larvte  have  hatched  from  col- 
lected cases,  so  that  the  eggs  must  have  been  within  the  cases  when 
found. 

Ovum. — The  eggs  are  large,  ovoid,  l*lmm.  long,  0-7mm.  wide. 
They  are  pale  yellow,  very  shiny,  and  glistening,  possibly  still  coated 
with  a  gummy  substance,  as  they  adhere  to  each  other  when  laid. 
They  are  exceedingly  fragile  and  delicate  (a  slight  touch  with  a 
camel-hair  brush  is  enough  to  rupture  them),  rather  irregular  in 
shape,  but  roughly  forming  a  long  oval  in  outline;  they  vary, 
however,  in  the  shape  of  the  oval  (pointed  or  blunt  at  the 
ends)  and  are  occasionally  pear-shaped.  No  regular  sculpturing 
observable,  but  slight  facets  and  longitudinal  ridges  or  wrinkles  may 
be  distinguished  (Bacot). 

Case. — Length  6mm.-10mm.  or  with  projecting  straws  9mm.- 
15mm. ;  appear  to  be  covered  with  grass  stems,  certainly  very  like  the 


WHITTLSIA  BSTIBLLA.  848 

rounded  blades  of  Sclerochloa  (Poa)  maritima.  They  are  not  laid  on 
straight  as  in  Fuwea,  nor  do  they  lie  quite  close  like  the  grass  blades  on 
the  case  of  E,  pidlay  still  they  follow  the  curve  of  the  case,  especially 
approximating  at  the  free  end,  so  that  the  case  is  like  that  of  E.  pulla^  a 
little  spindle-shaped,  and  the  unattached  end  usually  flattened,  so  as  to 
have  two  flat  sides  and  two  edges,  on  one  flat  side  two  or  three  pieces  of 
grass  project  beyond  the  end  of  the  case,  but  so  closely  together  as  to 
look  like  one  piece.  These  project  from  half  as  long  to  quite  as  long 
as  the  case  itself.  There  is  a  good  deal  of  muddy-looking  material 
between  the  straws,  and  there  is,  as  usual,  a  flexible  mouthpiece  covered 
with  smaller  chips  (Chapman).  The  case  is  made  of  fine  grey  silk,  is 
about  9mm. -10mm.  long,  with  six  or  "eight  slender  grass  stems 
attached  longitudinally  to  the  outside,  three  of  these,  on  dorsal  area, 
project  beyond  the  end  of  the  case.  A  coating  of  dried  mud  and  small 
particles  of  earth  is  noticeable  on  the  silk  between  the  straws  (Bacot). 
The  case  is  soft,  slender,  close  fitting,  hardly  cylindrical,  but  curved  in 
a  little  at  the  ends,  composed  of  silk,  mixed  with  morsels  of  Conferva^ 
and  partially  covered  with  short  bits  of  very  slender  dead  grass,  which 
look  half  decayed,  and  are  dotted  over  with  the  confervoid  matter  so 
plentiful  in  salt  marshes.  The  case  has  been  found  on  Ai-temida  ynari- 
tima,  in  salt  marshes,  but  there  is  no  doubt  that  it  is  usually  concealed 
low  down  among  the  tangled  mass  of  Spartina  strictay  with  which  the 
drier  portions  are  often  covered  (Barrett).  Chapman  notes  that  when 
fixed  up  for  pupation  the  case  is  generally  attached  to  a  grass  stem, 
often  high  up  and  at  an  angle  of  about  45°,  that  it  is  found  among 
Sclerochloa  maritima  (not  Spartina  striata)  y  and  often  occurs  where  no 
Conferva  is  to  be  found. 

Labva. — The  head  large,  thoracic  segments  small,  compared  with 
the  larvaB  of  Fnmea,  Head  slightly  retractile ;  meso-  and  metathorax 
not  much  larger  than  prothorax,  the  metathorax  the  shorter.  The  abdo- 
men very  large  and  bulky  compared  with  thorax  (probably  a  ?  larva). 
Head  and  chitinous  parts  of  thoracic  segments  black  with  polished 
surface ;  the  metathorax  does  not  seem  so  homy  and  completely 
covered  with  chitin  as  in  many  other  larvas  examined.  A  white, 
mediodorsal  stripe  commences  on  prothorax,  widening  gradually  to 
metathorax.  A  less  defined  lateral  stripe  is  also  present ;  the  anterior 
margins  of  the  thoracic  segments  and  intersegmental  areas  whitish  or 
flesh-coloured ;  the  abdomen  pale  brownish  or  drab  in  colour  with  a 
faintly  marked  mediodorsal  line.  The  anterior  abdominal  segments 
are  both  less  in  girth  and  in  width  than  the  posterior,  the  6th  and  7th 
abdominals  being  the  largest.  The  abdominal  segments  are  composed 
of  two  subsegments,  but  the  divisions  are  not  distinct  on  the  posterior 
segments — 6th  and  succeeding  ones;  the  anal  segment  bears  a 
black  polished  dorsal  plate.  The  hairs  are  fine  and  tapering,  long 
on  thoracic  segments  and  head,  short,  weak,  and  tending  to  become 
atrophied  on  all  the  abdominal  segments  except  the  10th.  The 
tubercles  are  single-haired,  with  spreading  chitinous  bases  on  the 
abdominal  segments,  this  character  being  especially  noticeable  in  the 
dorsal  tubercles  on  the  1st,  2nd  and  8rd  abdominal  segments.  The 
tubercles  are  arranged  as  follows :  i  andii  dorsally  as  trapezoidal  tubercles, 
i  outside  of  and  weaker  and  smaller  than  ii ;  iii  is  supraspiracular,  and 
well-developed ;  iv  and  v  are  subspiracular,  placed  close  together,  and 
weak,  especially  v ;  another  (vi)  is  placed  below  the  lateral  fliangei 


844  BRiTtSH   tE^IDOPTEftA. 

whilst  the  marginal  (vii)  is  also  present  at  the  base  of  the  legs.     The 
tubercles  on  the  thoracic  segments   (and  hairs  arising  therefrom) 
appear  to  be  arranged  as  in  the  other  species,  at  least  dorsally,  Le,, 
they  are  placed  in  a  single  line  on  the  anterior  portion  of  each  segment. 
The  lateral  flange  or  ridge  is  well  marked.     The  spiracles  are  almost 
central  on  the  segments,  except  those  on  the  1st  thoracic  and  8th 
abdominal,  that  on  the  prothorax  being  well  towards  the  posterior  edge, 
that  on  the  8th  abdominal  somewhat  less  so  ;   the  thoracic  spiracle  is 
much  larger  than  those  on  the  abdominal  segments,  that  on  the  8th 
abdominal  also  slightly  larger  than  those  on  the  other  abdominals ;  all 
the  abdominal  spiracles  are  slightly  raised,  the  surrounding  area 
darker  than  the  skin.     The  segmental  incisions  are  clearly  and  sharply 
defined.    The  legs  are  neither  so  thick  nor  strong  as  are  those  of  other 
Psychid  larvse  examined.     The  prolegs  are  short,  with  an  incomplete 
circle  of  hooks  and  a  slight  pit  in  the  centre  of  the  ring ;  the  anal 
prolegs  have  a  more  completely  circular  ring.     [Bacot.  Described  May 
18th,  1898,  from  larvie  obtained  by  Mr.  F.  G.  Whittle.] 

Pupa. — S"  -    The  niale  (empty,  imago  emerged)  pupa-skin  is  thin 
and  transparent,  pale  yellow  in  colour.     Abdomen  rather  curved  ; 
distinct  constriction  dorsally  at  1st  abdominal  segment.     Spiracles 
raised,  rather  subdorsal  than  lateral  in  position,  placed  rather  anteriorly 
on  segments  ;  scars  of  position  of  prolegs  evident.     Anal  segment 
evenly  rounded  ;  cremaster  bearing  two  conical,  spine-ended  processes 
on  its  ventral  aspect ;  these  spines  similar  to  those  in  pupa  of  Fumea 
and  other  Psychids,  but  smaller.     Sexual  organs  distinctly  marked. 
Wing-cases  (f orewings)  extend  nearly  to  the  end  of  the  4th  abdominal ; 
the  base  of  the  hindwings  show  slightly  beyond  forewings  on  dorsal 
area  of  1st  and  2nd  abdominal  segments.     A  row  of  well-developed, 
recurved  spines  is  present  towards  the  anterior  edge  of  the  dorsal  area 
of  the  4th,  5th,  6th,  7th  and  8th  abdominal  segments  ;  a  trace  of  a 
similar  row  but  pointing  forwards  can  be  made  out  on  the  posterior 
edge  of  the  abdominal  segments  4-7.     Hairs  are  present  dorsally  but 
they  are  small  and  difficult  to  locate,  lateral  ones  are  not  to  be  detected. 
The  mouth-parts  are  very  well  developed,  the  face  wonderfully  smooth 
and  rounded,  two  frontal  bristles  as  usual,  labrum  with  four  frontal 
bristles  as  usual,  labrum  square  except  that  the  sides  at  lower  exterior 
angle  are  hollowed  out  by  the  mandibles,  the  chitinous  septum  marking 
them  oflf  being  very  strong  and  deep,  the  labrum  itself  projects  a  little 
way  beyond  the  mandibles  (downwards)  which  is  unusual,  the  cheeks 
extend  a  good  way  beyond  these ;  the  ends  of  the  maxilhe  are  very 
rounded,  about  equal  in  length  and  breadth,  and  the  labium  projects  a 
little  way  beyond  them,  its  extremity  notched  rather  than  bifid  ;  no 
marks  of  antennal  segmentation  except  waving  of  hind  margin  which 
suggests  it ;  1st  legs  extend  a  Httle  beyond  antenna?,  the  2nd  legs, 
beyond  these,    and  the  8rd  legs  and  forewings   (which  terminate 
together)  an  equal  distance  further,  the  fore-  and  hindwings  both  show 
an  angular  tip  (?  remnant  of  Solenobiid  structure).      ?.    The^  female 
pupa  forms  a  smooth  somewhat  long  cylinder,  with  anus  rather  more 
pointed  than  head ;  bright  red-brown  in  colour,  somewhat  darker  at 
head  and  anus.     Length  alx)ut  6mm.     The  thorax  and  head  occupy 
about  one-fifth  of  the  length  of  pupa.     Abdominal  segments  4,  6  and 
6  free.     There  is  no  waist,  abdominal  segments  8,  4,  5  and  6  almost 
equal  in  size,  the  4th  abdominal  of  rather  greater  bulk,  the  6th  rather 
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longer  than  the  others.  The  anus  is  smooth ;  scars  in  position  of 
prolegs  distinct  ;  spiracles  hlack  and  raised  ;  rudimentary  sexual 
organs  well-defined.  The  surface  of  the  pupal  skin  shiny,  but  the  skin 
itself  somewhat  wrinkled,  the  dorsal  area  covered  with  minute  spicules ; 
lateral  hairs  as  in  other  Psych  id  pupae  as  regards  position  ;  scattered 
dorsal  hairs  appear  to  be  present  on  each  segment,  but  the  surface  is 
so  covered  with  silk  threads  from  the  cocoon  that  it  is  difficult  to  define 
their  position.  Distinct,  dark-coloured,  recurved  spines,  are  present 
on  anterior  edge  of  the  dorsal  area  of  abdominal  segments  5-8,  also 
traceable  on  4,  but  little  more  than  enlarged  spicules  on  this  segment; 
on  the  posterior  edge  of  abdominal  segments  4-6,  traces  of  a  row  of 
forward-pointing  spines  may  be  detected.  The  wing-cases  are  present 
but  very  small,  folded  down  ventrally,  sloping  very  slightly  towards 
anus  ;  the  hind  margins  of  the  hindwings  overlap  a  portion  of  the  1st 
abdominal  segment,  but  the  apices  of  the  forewings  do  not  quite  reach 
to  the  end  of  the  metathorax  and  the  wings  do  not  nearly  meet 
ventrally,  being  in  fact  lateral,  and  hardly  encroaching  on  the  ventral 
area  proper  at  all.  The  antenna-cases  are  extremely  short  and  small, 
they  do  not  reach  to  the  costa  of  the  1st  pair  of  wings.  The  legs  are 
most  strange ;  they  appear  to  be  short  lateral  structures  and  slope 
outwards  from  base  on  the  meso-  and  metathorax ;  the  third  pair  are 
especially  short,  the  tip  only  projecting  outwards  for  a  short  distance 
over  the  1st  abdominal  segment ;  the  second  pair  are  longer  and 
project  outwards  almost  across  the  metathorax  ;  the  first  pair  extend 
nearly  at  right  angles  from  the  base,  the  tip  curving  upwards  and 
standing  out  slightly  from  the  surface  of  the  pupa,  they  hardly  project 
at  all  over  the  mesothorax.  The  head  stands  out  prominently  and  has 
a  distinctly  hymenopterous  facies.  This  appears  to  be  chiefiy  due  to 
the  structure  of  the  ?  labium.  Below  this,  is  a  narrow  transverse 
strip,  with  a  suture  in  the  centre,  and  bounded  on  either  side  by  the 
ends  of  the  first  pair  of  legs,  the  bases  of  the  legs  appear  to  lie  under 
this  plate  (Bacot).  The  ?  pupa  of  W,  retiella  has  the  labrum  well 
marked,  and  the  jaws  full  and  rounded,  the  cheeks  descend  very  low 
on  each  side  of  these,  their  lower  margins  ranging  with  the  ends  of 
labium  and  maxillae,  which  together  form  a  large  three-lobed  lappet, 
the  central  lobe  (labium)  having  hardly  a  sign  of  median  divisions.  The 
antenme  are  two  lobes  or  lappets  on  the  middle  of  the  cheeks,  of  a  size 
about  twice  that  of  the  jaws  or  half  the  labrum  ;  below  the  labium  are 
the  legs  as  three  pairs  of  lappets  following  each  other,  each  lateral 
lappet  consisting  of  an  inner  (femur)  and  outer  (leg)  portion,  the  latter 
rather  the  longer,  the  forewings  fold  down  beside  these,  the  hindwings 
behind  the  forewings  almost  uncovered  by  them.  They  hardly  pass 
the  3rd  thoracic  segment.  The  dorsal  head-piece  of  the  pupa  is  a 
narrow  strip  along  the  front  of  the  prothorax.  The  mesothorax  splits 
only  half  way  down,  the  head-piece  remains  attached  to  the  rest  of  the 
pupa  (Chapman). 

Dehiscence. — The  male  pupa-case  when  empty  is  thin  and  trans- 
parent, pale  yellow  in  colour.  The  antennae,  eye-cases,  legs  and 
mouth-parts  separate  as  a  single  shield-like  piece  (although  easily 
separable)  from  the  rest  of  the  pupa  on  dehiscence,  leaving  the  wing- 
cases  and  dorsal  head-pieces  attached  to  rest  of  pupa  (Bacot). 

Parasites. — Lissonota  commtxta  bred  by  Whittle  {teste  Bignell). 
"*    Food-plant. — Sclerochroa  {Poa)  maritima  (Whittle). 
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T  Time  of  appeabance. — The  imago  appears  at  the  end  of  May  and 
throughout  June.  June  lst-2nd,  1850,  at  Sheerness,  by  sweeping 
plants  on  coast  skirting  the  sea  (Stevens) ;  cases  May  20th,  1892  (one 
on  a  post,  another  on  a  stem  of  Artemisia  rnaritima)^  imagines  ((^  and 
?  )  bred,  June  5th,  1892,  imagines  flying  in  afternoon  sun  among  Arte- 
misia^ June  7th,  1894,  on  the  Essex  salt  marshes  (Bower) ;  imagines  at 
Benfleet,  June  1st,  1899  (Chapman) ;  June,  1870,  at  Southend,  cases 
May  17th,  1894,  May  7th,  1895  (one  case  the  result  of  a  whole  day's 
search),  imago  bred  May  27th,  1895,  imagines  captured  Afay  17th, 
1894  (2),  June  5th,  1894  (4),  June  15th,  1894  (8),  at  Canvey  Island 
(Burrows) ;  May  6th,  1898,  on  Essex  coast  (Thurnall) ;  June  14th, 
1891,  at  Shoeburyness,  June  6th,  1892,  at  Benfleet,  May  24th- 
June  2nd,  1898,  at  Leigh,  May  28th-June  17th,  1894,  at  Pitsea, 
May  26th-June  4th,  1895,  at  Vange,  May  17th-June  5th,  1896, 
May  80th-June  5th,  1897,  at  Canvey  (Whittle) ;  a  case  on  April  24th, 
1898  (sole  result  of  a  whole  morning's  work  at  Canvey) ;  three  cases 
(3  and  two  $),  in  1876,  near  '*  den  Enmer,"  at  Breda,  the  male 
emerged  June  4th,  the  females  on  the  9th  (Heylaerts). 

Habfts  and  Habitat. — The  male  flies  in  the  afternoon  and  is 
readily  attracted  by  a  newly  emerged  female.  Whittle  having  captured 
large  numbers  by  this  means.  He  writes :  '*  The  female  never  leaves 
the  case,  is  parthenogenetic,  and  yet  able  to  strongly  influence  the 
other  sex,  as  I  have  occasionally  successfully  used  her  as  a  decoy  for 
assembling  the  males.  I  once  observed  a  male  moth  settled  on  a  dead 
flower-disk  of  Aster  tHpoUum^  a  beautiful  example  of  colour  assimila- 
tion. The  males  can  be  readily  found  on  patches  of  Sclerochloa 
maritima.  There  is  a  scattered  growth  of  this  grass  all  over  the 
salt-marshes,  but  quite  clean  patches  of  it  to  the  exclusion  of 
Atriplejc  portulacoides  are  not  common,  but  on  such  patches  I 
have  often  seen  dozens  of  these  most  charming  little  moths,  which 
love  to  flutter  from  grass-blade  to  grass- blade,  although  on  windy 
(yet  sunny)  days  their  flight  is  decidedly  more  than  a  flutter." 
When  ready  to  emerge  the  ?  (being  very  soft  anteriorly)  opens 
the  end  of  the  cocoon  by  pushing  forward  the  pupa  in  order  to  burst 
it  (Chapman).  This  species  appears  to  be  almost  confined  to  the 
saltings  of  the  south  and  south-eastern  coast  of  Britain,  the  larvae 
living  low  down  almost  on  the  mud  at  the  roots  of  Sclerochloa  {Poa) 
mantimay  although  the  cases  are  sometimes  found  higher  up  on  the 
grass  stems.  On  Canvey  Island  they  appear  to  prefer  the  bottom  of 
the  sea-wall,  but  Burrows  notes  that  in  June,  1870,  he  captured  a  speci- 
men at  Southend,  quite  high  up  on  the  cliff,  just  past  the  end  of  the 
Royal  Terrace.  Chapman  notes  that  on  May  7th,  1899,  cases  were 
found  attached  to  green  leaves  of  Sclerochloa  mantima  ;  one  ready  for 
pupating  high  up  and  conspicuous,  others  were  found  low  down  near 
the  roots  (possibly  still  feeding  larva;),  none  were  found  upon  Spartina 
stncta  to  which  Barrett  suggests  that  it  is  attached,  nor  was  there  any 
green  Confeira  (with  which  this  author  also  associates  the  species)  on 
the  spot  where  the  cases  were  found.  The  specimens  met  with  were 
all  found  within  a  few  square  yards  and  it  would  appear  that  the 
individuals  of  one  brood  often  occur  thus  in  a  limited  space,  with  large 
intermediate  vacant  areas.  Whittle  generally  finds  the  cases  low  down 
on  S.  maritima  or  on  the  soil  under  this  plant.  Of  four  cases  found 
during  the  Easter  of  1899,  two  were  found  flat  on  the  mud  at  the 
roots  of  a  plant  of  this  species. 
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Localities. —  [Devon:  very  rare,  on  coast  (Parfitt)].  Essex:  Southend, 
Canvey  Island  (Barrows),  Shoeburyness,  Benfleet,  Leigh,  Pitsea,  Vange  (Whittle). 
[Hants:  (Barrett).]  Kent:  Sheemess (Stevens),  Sheppey  (Ingall),  below  Oravesend 
(Stainton).     [Sussex  :  Brighton  (Cooke)] . 

Distribution. — Netherlands  :  Breda  (Heylaerts). 

Genus:  Epichnopterix,  Hiibner. 

Synonymy.— Genus  :  Epichnopterix  (rect.  Epichnopteryx),  Hb.,  *' Verz.  bek. 
Schraett.,"  pp.  399-400  (?  1816) ;  Fiori,  "  Bull.  Soc.  Ent.  It.,"  xii.,  p.  214  (1880) ; 
Czek.,  "Verb.  Sieb.  Ver.,"  xlii.,  p.  44  (1892).  Epichnopteryx,  Speyer,  *•  Geog. 
Verb.  Schraett.,"  i.,  p.  310  (1858) ;  ii.,  p.  279  (1862) ;  Hein.,  "  Schmett.  Deutsch.," 
i.,  p.  185  (1859);  Wilde.  '•  Zeit.  Nat.  Halle,"  xvi.,  p.  306  (1860) ;  "Pflanz.  und  Raup. 
Deutsch.,'Mi.,  p.  76(1861);  Nick.,  "  Lotos,"  xi.,  p.  155  (1861) ;  Schmidt,  "Schr. 
Ges.  Kdnigsb.,"  iii.,  p.  73(1862);  Stand.,  ••Cat.,"  2nd  ed.,  p.  64  (1871);  "Hor. 
Soc.  Ent.  Ross.,"  xiv.,  p.  350  (1879);  *'Kom.  M^m.,"  vi.,  p.  302  (1892) ;  Paul  and 
Plotz,  "  Mitt.  Nat.  Ver.  Neupomm.,"  iv.,  p.  68  (1872) ;  "Arch.  Meckl.,"  xxxiii.,  p. 
64  (1880) ;  Wocke,  "  Zeit.  Ent.  Bresl.."  iii.,  p.  26  (1872) ;  Glitz,  •*  Jahresb.  Ges. 
Hannov.,"  xxiv.,  p.  86  (1874) ;  Meur.,  ••  Schmett.  Rudolstadt,"  p.  31  (1874) ;  Mill., 
••  Cat.  L^p.  Alp.-Mar.,"  p.  103  (1875) ;  Curd,  •*  Bull.  Soc.  Ent.  It.,"  viii.,  p.  144 
(1876);  Sint.,  "Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335  (sep.  p.  15)  (1876);  Hofn.,  "  J.-B. 
Landesm.  Kamt.,"  xii.,  p.  18  (1876);  Weiler,  "Verz.  Schmett.  Innsb.,"  p.  15 
(1877) ;  "Lep.  Tauf.,"  p.  17  (1880) ;  Rozsay,  "  Cat.  Lep.  Pos.,"  p.  8  (1878);  Sand. 
"  Cat.  L^p.  Auv.,"  p.  32  (1879) ;  Mart,  y  Pefla,  "  Cat.  Ins.  Catal.,"  p.  115  (1879); 
Pfiitz.,  "Deutsch.  Ent.  Zeit.,"  xxiii.,  p.  37  (1879);  Turati,  "Bull.  Soc.  Ent.  Ital.," 
xi.,  p.  170  (1879) ;  Fritsch,  "  Denks.  Akad.  Wien,"  xii.,  p.  64  (1879) ;  Rehberg. 
"  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  467  (1879) ;  Peyer.,  "Cat.  L^p.  Als.,"  ed.  %  p.  59 
(1880) ;  Frey,  "  Lep.  der  Schweiz,"  p.  92  (1880) ;  Erschoff,  "  Trudy  Ross.."  xii.,  p. 
203  (1881);  Heyl.,  "Ann.  Soc,  Ent.Belg.,"  1881,  p.  72;  Heller,  "Ber.  Ver.  Innsb.," 
xi.,  p.  90  (1881);  Rossi.,  "J.-B.  Ver.  Nat.  Nass.,"  xxxiii-xxxiv.,  p.  226(1881); 
KUl.,  "J.-B.  Nat.  Ges.  Graubiinden,"  xxiii-xxiv.,  p.  64  (1881);  Alb.,  "Bull. 
Mosc,"  Ivi.,  pt.  4,  p.  381  (1881) ;  Her.,  "  Stett.  Ent.  Zeit.,"  xlii.,  p.  154  (1881) ; 
Husz,  "Magy.  Karpat.  Evkdn,"  viii.,  pp.  251,  283  (1881);  Snell.,  "Vlind.  Ned. 
Microlep.,"  p.  440  (1882);  Donck.,  "Ann.  Soc.  Ent.  Belg.,"  xxvi.,  p.  27  (1882); 
Jourdh.,  "  Mem.  Soc.  Aube,"  xlvii.,  p.  46  (1883) ;  Klcm.,  "  Sprawoz.  Konis.  Fizy.," 
xvii.,  p.  205  (1883);  Horn.,  "Stett.  Ent.  Zeit.,"  xlv.,  p.  424  (1884) ;  Schmid,  "C.-B. 
Nat.  Ver.  Regensb.,"  xxxix.,  p.  84  (sep.  p.  36)  (1885) ;  Kriegh.,  "  Mitt.  Geog.  Ges. 
Thiir.,"  iii.,  p.  121  (1885);  Vdngel,  "Rovart.  Lapok,"  iii.,  p.  143  (1886);  Jord., 
"Schmett.  N.-W.  Deutsch.,"  p.  94  (1886);  Huddk,  " Rovart.  Lapok,"  iii.,  p.  243 
(1886) ;  Fisch.,  "  Schr.  Nat.  Ver.  Harz,"  i.,  p.  12  (1886) ;  Calb.,  "Iris,"  i.,  p.  154 
(1887) ;  Hug.,  "Mitt.  Sch.  Ent.  Ges.,"  vii.,  p.  320  (1887) ;  Zimm.,  "  Verb.  Ver. 
Nat.  Hamb.,"  vi.,  p.  21  (1887);  vii.,  p.  20  (1881) ;  Pal.  and  Ted.,  "Nat.  Sic,"  \ii., 
p.  228  (1888) ;  Riihl,  "  Soc.  Ent.."  ii.,  p.  180  (1888) ;  v.,  p.  154  (1891) ;  Teich,  "  Arb. 
Nat.  Ver.  Riga,"  vi.,  p.  20  (1889);  Pabst,  "Iris,"  iii.,  p.  120(1890);  Zap.  andKorb, 
"An.  Soc.  Esp.  Hist.  Nat.,"  xxi.,  p.  113  (1892);  Garb.,  "S.-B.  Akad.  Wiss.  Wien. 
Math.-Nat.  CI.,"  ci.,  p.  933  (1892);  Stein.,  "  Iris,"  v.,  p.  413  (1892) ;  Kirby,  "Cat. 
Lep.  Het.,"  p.  520  (1892) ;  Brown,  "Act.  Soc.  Linn.  Bord.,"  xlv.,  p,  55(1892); 
Caraa.,  "  Iris,"  vi.,  p.  201  (1893) ;  viii.,  p.  87  (1896) ;  Werch.,  "  Sprawoz.  Komis. 
Fizy.,"  xxviii.,  p.  203  (1893) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p.  249  (1894) ;  "  Lep. 
Brit.,"  ii.,  p.  347  (1895) ;  Meyr.,  "  Handb.,"  p.  772  (1895) ;  Mab.,  "  BuU.  Soc. 
Aude,"  vi.,  p.  168  (1895) ;  Rebel,  "  Verb.  z.-b.  Ges.  Wien,"  xiv.,  p.  391  (1895) ; 
Schiitze,  "Iris,"  ix.,p.  335  (1896) ;  Lutz.,  "K.-B.  Ver.  Riga,"  xxxix.,  no.  48(1896); 
Horm.,  "Verb.  z.-b.  Ges.  Wien,"  xlvii.,  p.  323  (1897);  Czek.,  "Verb.  Sieb.  Ver.," 
xlvii.,  p.  26  (1897) ;  lUjutti,  "Lep.  Bad.,"  2nded.,  p.  306  (1898);  Whittle,  "Science 
Gossip,"  2nd  ser.,  v.,  p.  368  (1899).    Bonibyx,  Esp.,  "  Schmett.  Eur.,"  iii.,  p,  232 

(1785)    "  ~ ■       " 

Jung, 
Tinei 

p.  167  (1810) ;  Germ..  "  Mag.  Ent.,"  i.,  p.  44  (18l3) ;  Meig.,  "  Eur.  Schmett.,"  iii.; 
p.  11  (1830) ;  Curt.,  "  Brit.  Ent.,"  v.,  332  (1830) ;  F.-v.-R6sl.,  "  Abbild.  Schmett.," 
p.  86  (?  1838) ;  Bdv.,  "  Gen.  Ind.  Meth.,"  p.  79  (1840) ;  Her.,  "  Stett.  Ent.  Zeit.," 
iii.,  p.  7  (1842) ;  Dup.,  "  Hist.  Nat.,"  supp.  iv.,  p.  72  (1842J  ;  "  Cat.  L^.,"  p.  65 
(1844);  Evers.,  "Fauna  Volg.-Ural.,"  p.  136  (1844);  Bruand,  "Mem.  Soc. Doubs,'^ 
ii.,  livr.  2,  p.  65  (1845);  "Mon.  Psych.,"  p.  85  (1853);  Heydrch.,  "Sys.  Verz.," 
ed.  2.,  p.  6  (1846) ;  Newm.,  "  Zool.,"  v.,  p.  1863  (1847) ;  Richter,  "  Stett.  Ent. 
Zeit.,"  X..  p.  85  (1849) ;  Dick.,  "  Ber.  Oberhess.  Ges.."  ii..  p.  94  (1849) ;  Fu88» 
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"Verb.  Sieb.  Ver.,"  p.  58  (1850);  Seyff.,  *' Ver.  Vat.  Nat.  Wurrt.,"  v.,  p.  97  (1850); 
Vig.,  "  J.-B.  Ver.  N.  K.  Nass.,"  vi.,  p.  57  (1850);  Hein.,  "  Stett.  Ent.  Zeit.,"  xii., 
p.  63  (1851);  Ghil.,  "  Elenco,"  p.  24  (1852);  Frever,  "Neu.  Beit.,"  viii.,  p.  90 
(1856);  Now.,  »'Lep.  Hal.-Or.,"  p.  30(1860);  Kianz,  '' Schmett.  Miinch.,"  p.  35 
(I860);  Kell.  and  Hoffm.,  ''Verb.  Nat,  Wiirtt.,"  xvii.,  p.  288  (1861);  Pritt.,  "Stett. 
Ent.  Zeit.,"  xxiii.,  p.  504  (1862)  ;  Cooke,  "  Merrifield's  Brigbton,"  p.  213  (1864) ; 
Zell.,  '•  Verb.  z.-b.  Ges.  Wien,"  xviii.,  p.  579  (186H) ;  Gn.,  "  Lep.  Eure-et-Loir,'* 
p.  56  (1875) ;  Tutt.  "Brit.  Motbs/'  p.  343  (1896).  Fumaria,  Haw.,  »'Lep.  Brit.," 
pt.  3,  p.  473  (1811).  Fumea,  Haw.,  "Trans.  Ent.  Soc.  Lond.,"  p.  340  (1812) ; 
Stepbs.,  "111.  Brit.  Ent.,"  ii.,  p.  82  (1829) ;  Curt.,  "Brit.  Ent.,"  vii.,  p.  332(1830); 
Wood,  "Ind.  Ent.,"  p.  27  (1839) ;  H.-Seb.,  "  Svs.  Bearb.,"  v.,  p.  61  (1855) ;  Sta., 
"  Man.,"  i.,  p.  167  (1857);  Mann,  "Wien.  Ent.  Monats.,"  i.,  p.  147  (1857);  Ramb., 
"  Cat.  Lep.  And.,"  p.  315  (ia58) ;  Bert.,  "  Pollicbia,"  1859,  p.  319  (1859) ;  Hofm., 
"Berl.  Ent.  Zeits.,"  iv.,  p.  28(1860);  Kef.  and  Wernbg.,  "J.-B.  Ak.  Erfurt,"  i., 
p.  156  (1860) ;  Stand.,  "  Cat.,"  1st  ed.,  p.  27  (18(U) ;  Led.,  "  Wien.  Ent.  Monats.," 
vii.,  p.  23  (1863);  ROss.,  "J.-B.  Ver.  Nat.  Nass.,"  xix-xx.,  p.  140  (1866) ;  Const., 
"Cat.  Lep.  Saone-Loire," p.  91  (1866)  ;  Gart.,  "  Verb.  Nat.  Ver.  Briinn,"  iv.,  p.  165 
(1866);  Mill.,  "Ann.  Soc.  Linn.  Lvon,"  xiv.,  p.  360(1807);  Nolck.,  "Lep.  Fn. 
Est.,"  p.  120  (1867) ;  Hint.,  "  Zeit.  Ferdinand.,"  (3),  xiii.,  p.  232  (1867) ;  Maassen, 
"  Stett.  Ent.  Zeit.,"  xxix.,  p.  439  (1868) ;  Stange,  "  Verz.  Halle  Scbmett,"  p.  18 
(1869)  ;  Cuni  y  Mart.,  "  Cat.  Lep.  Bare,"  p.  63  (1874) ;  Kretscb.,  "  Mitt.  Ver. 
Frankf.-a.-O.,"  ii.,  p.  27  (1884).  Camphora,  Hdrcb.,  "Lep.  Eur.  Cat.,"  ed.  3,  p.  24 
(1851) ;  Reutti,  "  Lep.  Bad.,"  1st  ed.,  p.  49  (1853);  Wocke,  "  Cat.  Lep.  Siles.,"  p.  2 
(1853) ;  Kocb,  "  Scbmett.  S.-W.  Deutscb.,"  p.  72  (1856) ;  Assmuss,  "  Symb.  Faun. 
Mosq.,"  p.  14  (1858). 

Ti4iG  diagnosis  of  this  genus  reads  {Wrz,  hvk,  SchmetLy  p.  899)  as 
follows : 

Die  Flilgel  scbittern  bescbiippelt,  docb  zienilicb  bedeckt. 

Hiibner's  genus  includes  six  divergent  species — pcnnellay  pbnni- 
(jerellay  idiwuila^  pccthulla,  mtitlcllaj  and  h(nnhycvlla.  Of  these,  pen- 
ni'lla  belongs  to  HHfnnjynisj  jdionitjenlla  is  undetermined,  pluwella 
=pulla,  nituUila  is  a  Fumva,  whilst  howbycdla  (considered  by  Stau- 
dinger  an  J\]tichn(ipU'ri.c)  and  jurtindla  (considered  by  Staudinger  a 
Fuinca)  are  united  to  form  the  genus  lUjufjis,  Heylaerts.  This  leaves 
only  jdnmella  =  pulla  of  the  known  original  species,  as  the  type  of  the 
genus  Kpiclninpurir,  this  species  being  included  in  the  genus  by 
Staudinger  and  Heylaerts.  But  almost  all  recent  authors  have  used 
Kpichnoptcru'  as  a  genus  equal  in  value  to  something  rather  more  than 
our  KinchnnpUvytjidae,  Staudinger  includes  therein  species  of  the 
Fumeid  genus  UntamUa,  of  Bijwiis,  and  Whittlcia,  besides  the  true 
species  of  Kinchnnpuric,  Rambur's  L  \stichidva  being  placed  by  this  author 
in  Finnea  ;  whilst  Heylaerts  includes  ITA/ff/f'/rt  and  Rambur's  iVyrAiWrn 
in  K}/icJi?ioptery.i\  but  eliminates  Ih'JKfji^  and  Uniandia.  In  addition 
both  authors  treat  the  t/raerdla  of  Milliere  (which  has  an  anterior 
tibial  spur  and  hence  should  be  a  Psych idm)  as  a  variety  of  h\  puUa. 
The  recognised  species  of  Fju'v/nm/itcri.c  appear  to  be  h\  mentoneUa, 
pulloj  innitidella,  hofmanni^ardua^  fiavoviUAla^  ianiifirlla^  and  7)itynui- 
dondla.     The  genus  as  here  limited  may  be  diagnosed  as  follows  : 

Ovum. — Comparatively  large,  oval,  laid  in  mass  in  pupa-skin,  female  then  drops 
out  of  case. 

Cahe.— Spindle-sbaped  ;  silken  tube  .sbeatbed  witb  flat  grass  leaves;  particu- 
larly extended  posteriorly. 

Larva. — Abdominal  segments  bulky,  tapers  towards  head.  Head  small,  rounded, 
black,  sbiny,  clypeus  edgecl  witb  white.  Prothorax  longer  (front  to  back)  than 
mesotborax  and  metatborax  ;  thoracic  Kcgmcuts  corneous,  polished  black,  witb 
broad,  white  mcdiodorsal,  subdorsal,  and  lateral  bands.  Abdomen  red-brown, 
segmental  incisions  strongly  marked  ;  segments  divided  into  two  subsegments  ; 
tubercle  i  outside  ii,  ill  supraspiracular,  iv  and  v  subspiracular,  vi  and  vii  below 
these, setn  long,  slender,  on  small  cbitinous  plates;  anal  plate  chitinous,  dark; 
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lateral  flanges  very  marked  ;  spiracles  large  raised  on  short  tubes ;  prolegs  of 
ordinary  Psychid  form  with  strong  hooks. 

Pupa. —  s  .  Labium  bifurcate  at  tip  ;  maxillas  long  and  square ;  jaws  long ; 
maxillary  palpi  obsolete ;  cheeks  rather  low  down ;  dorsal  head-piece  very  minute  ; 
antennsB  slightly  beyond  1st  pair  of  legs ;  two  stout  ventro-anal  hooks ;  scars  of 
prolegs  strongly  marked ;  abdominal  segments  with  anterior  transverse  rows  of  spines 
and  posterior  intersegmental  scries  (4-5 — 7-8) ;  tubercles  much  as  in  larva  ;  meta- 
thorax  wide,  with  tubercles  as  minute  hairs ;  hardly  to  be  detected.  ?  .  Head 
very  similar  to  that  of  a  larva  (with  clypeus,  cheek-pieces  with  depression  above 
clypeus),  mandibles  di:>tinct;  labrum  almost  a  part  of  clypeus;  antennie  fonu 
lappets  low  down  on  cheeks  ;  labium  forms  another  lappet ;  with  maxills  forming 
smaller  lappets  on  either  side ;  the  three  pairs  of  legs  pass  outwards  from  middle 
line ;  wings  form  small  lappets  almost  reaching  the  legs ;  anterior  spines  flat  and 
blunt ;  interbcgniental  spines  quite  blunt.  The  face-parts  adhere  to  %  imago  on 
emergence. 

Imaoo. —  s.  Uniformly  coloured;  clothed  with  hair-like  scales;  rather 
broader  scales  with  a  few  striaj  scattfred  over  forewings  and  more  abundant  on 
costa  and  at  apex;  some  scale.-i  on  hindwings  still  more  defined.  AntennsB  with 
scaleless  pectinations.  Anterior  tibite  without  spur;  posterior  tibies  with  two  well- 
developed  pairs  of  spurs.  ?  .  Verniifouii ;  naked  ;  head  small,  ventral,  mouth- 
organs  modified,  not  functional ;  le^s  appear  as  minute  warts;  antennfe  as  warts; 
eye-spots  dark ;  wings  obsolete  ;  thoracic  scii:nients  with  whitish  corneous  dorsal 
shields,  the  head  carrying  pupal  head-parts;  skin  transparent  (some of  the  internal 
organs  visible) ;  reddish-yellow  in  tint  with  faint  anterior  transverse  dorsal  abdo- 
minal plates. 

The  peculiar  spindle-like  case  of  this  genus,  in  which  flat  grass 
leaves  swathe  closely  as  it  were  the  silken  tube,  and  the  drawing  together 
of  the  materials  at  the  free  end  of  the  case  are  in  striking  contrast  with 
Finnea,  where  they  often  widely  diverge,  and  the  effect  is  increased  by 
the  materials  being  often  apparently  blades  instead  of  stems  of  grass, 
which  lie  very  flatly  to  the  case.  The  materials  used  appear  to  be 
always  grass — often  culms,  sometimes  blades,  especially  of  those  with 
thick  fleshy  triangular  leaves.  The  older  material  is  well  in  evidence, 
and  always  so  rotted  and  wasted  that  it  looks  like  the  remains  of  flat 
leaves  when  probably  really  stems,  and  an  appearance  of  dirt  and 
Conferva  is  due  rather  to  this  condition  of  the  material  than  to  such 
natural  materials.  The  chips  covering  the  collapsible  mouth  are 
longer  and  narrower  than  the  short  angular  pieces  of  Fumea.  The 
large  quantity  of  pale  markings  on  the  head  and  thorax  of  the  larva, 
and  the  peculiar  pupal  structure  showing  in  the  male  pupa  an  absence 
of  maxillary  palpi,  the  cheeks  dipping  far  below  the  jaws,  and  a  very 
minute  headpiece,  whilst  the  face-parts  of  the  female  pupa  adhere  to 
the  head  of  the  imago  on  emergence,  and  the  characteristic  anterior 
row  of  transverse  hooks  are  represented  by  flat  and  blunt  eminences, 
and  the  posterior  intersegmental  row  of  hooks  as  blunt  points  (whilst 
those  of  Wkittleia,  have  points  bearing  sharp  hair-like  processes)  are 
perhaps  worthy  of  notice.  The  males  of  the  genus  have  the  uniform 
grey  or  black  tint  characteristic  of  most  of  the  higher  Psychids. 

Epichxopterix  PULLA,  Espcr. 

Synonymy, — Species:  Bulla,  Esp.,  •'  Schmett.  Abbild.,"  iii.,  p. 232, pi.  xliv.,  fig. 
3  (1786) ;  Vill.,  "  Ent.  Linn.,"  ii.,  p.  loo  (17H0) ;  Bork.,  *'  Sys.  Besch.,"  iii.,  p.  287 
(1790);  Brahm,  "Ins.-Kal.,"  ii.,  p.  501  (17U1);  Jung,  "Alph.  Verz.,"  ii.,  p.  144 
(1792) ;  Ochs.,  "  Die  Schmett.,"  iii.,  p.  107  (1810) ;  Germ.,  »•  Mag.  Ent.,"  i.,  p.  44 
(1813);  Meig.,  "Hand.  Schmett.,"  p.  121,  pi.  xi.,  tig.  9  (1827);  "Eur.  Schmett.," iii., 
p.  11,  pi.  Ixxxviii.,  fig.  13  (1830) ;  Stephs.,  "111.,"  ii.,  p.  82  (1829) ;  Curt.,  "Brit. 
Ent.,"  fig.  332,  nee  case  (1830) ;  Wood,  "  Ind.  Meth.,"  p.  27,  tig.  82  (1839);  Bdv., 
"  Gen.  Ins.  Meth.,"  p.  79  (1840) ;  Her.,  "  Stett.  Ent.  Zeit.,"  iii.,  p.  7  (1842) ;  Dup., 
"  Hiet.  Nat.,"  supp,  iv.,  p.  72,  pi.  Ivi.,  fig.  11  (1842) ;  "  Cat.  M^th.,"  p.  (55  (1844); 
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Even.,  "  Faun.  Volg.-Ural.,"  p.  136  (1844) ;  Heydrch.,  "  Syst.  Verz.,"  ed.  2,  p.  6 
(1846);  '*Lep.  Eur.  Gat./'  ed.  3,  p.  24  (1851);  Richter,  *•  Stett.  Ent.  Zeit.,"  x.,  p.  85 
(1849) ;  Dick.,  "  Ber.  Oberhess.  Ges.,"  ii.,  p.  94  (1849) ;  Fuss,  •'  Verb.  Sieb.  Ver.," 
p.  58  (1850);  Seyflf.,  '*  Ver.  Vat.  Nat.  Wurt.,"  v.,  p.  97  (1850) ;  Vig.,  "  J.-B.  Ver.  N. 
K.  Nass.,'*  vi.,  p.  57  (1850);  Hein.,  "Stett.  Ent.  Zeit.,"  xii.,  p.  63  (1^51); 
•♦Schmett.  DeutBch.,"  i.,  p.  185  (1859);  Humph,  and  Westd.,  •*  Brit.  Moths,"  i., 
p.  78,  nee  pi.  xvi.,  fig.  12  (1851) ;  Ghil.,  ••  Elenco,"  p.  24  (1852)  ;  Reutti,  "  Lep. 
Bad.,"  iBt  ed.,  p.  49  (1853) ;  2nd  ed.,  p.  306  (1898) ;  Wocke,  "  Gat.  Lep.  Siles.," 
p.  2  (1853) ;  "  Zeit.  Ent.  Bresl.,"  iii.,  p.  26  (1872) ;  H.-Sch..  "  Sys.  Bearb.,"  v.,  p. 
61  (1855);  Freyer,  *'Neu.  Beit.,"  vii.,  p.  90,  pi.  653,  fig.  1  (1866);  Koch, 
«'  Schmett.  S.-W.  Deutsch.,"  p.  72  (1856) ;  Mann,  "  Wien.  Ent.  Monats.,"  i.,  p.  147 
(1857) ;  Aggmuss,  "  Symb.  Faun.  Mosq.,"  p.  14  (1858) ;  Ramb.,  "  Faun.  And.,"  p. 
315  (1858);  Spey.,  "Geog.  Verb.  Schmett.,"  i.,  p.  310  (1858);  ii.,  p.  279  (1862); 
•*  Nat.  Ver.  Preuss.  Rheinl.,"  xxiv.,  p.  132  (1867);  Bert.,  "PoUichia,"  1859,  p.  319; 
Now.,  "  Lep.  Hal.  Or.,"  p.  30  (1860) ;  Hofm.,  "  Berl.  Ent.  Zeits.,"  iv.,  p.  28  (I860) ; 
Kranz.,  "  Schmett.  Munch.,"  p.  35  (1860) ;  Kef.  and  Wernbg,,  '*  J.-B.  Ak.  Erfurt," 
N.F.i.,  p.  156  (1860) ;  Wilde,  "  Zeit.  Nat.  Halle,"  xvi.,  p.  306  (1860) ;  "Pflanz.  und 
Raup.  DeutsCh.,"  ii.,  p.  76  (1861) ;  Staud.,  "  Cat.,"  Ist  ed.,  p.  27  (1861) ;  2nd  ed., 
p.  64  (1871) ;  "  Hor.  Soc.  Ent.  Ross.,"  xiv.,  p.  350  (1879) ;  "  Rom.  M^m.,"  vi.,  p. 
802  (1892) ;  Nick.,  "  Lotos,"  xi.,  p.  155  (1^61) ;  Kell.  and  Ho£fm.,  "  Verh.  Nat. 
Wiirtt.."  xvii.,  p.  288  (1861) ;  Mitfd.,  •♦  Zool.,"  1861,  p.  7452  ;  Schmidt,  "  Schr. 
Ges.  Konigs.,"  iii.,  p.  73  (1862) ;  "  Arch.  Mecklenb.,"  xxxiii.,  p.  64  (1880) ;  Ted., 
••  Wien.  Ent.  Monats.,"  vii.,  p.  23  (1863) ;  Ross.,  "  J.-B.  Ver.  Nat.  Nass.,"  xix-xx., 
p.  140  (1863) ;  Gonst.,  •*  Gat.  L^p.  Saone-Loire,"  p.  91  (1866) ;  Gart.,  "  Verh.  Nat. 
Ver.  Briinn,"  iv.,  p.  165  (1866);  Nolck.,  "Lep.  Faun.  Est.,"  p.  120  (1867); 
Hinterwaldner,  *'  Zeit.  Fedinand.,"  (3),  xiii.,  p.  232  (1867)  ;  Maassen,  •*  Stett. 
Ent.  Zeit.,"  xxix.,  p.  439  (1868);  Zell.,  "Verh.  z.-b.  Ges.  Wien,"  xviii..  p. 
679  (1868) ;  Stange,  •*  Verz.  Halle  Schmett.,"  p.  18  (1869) ;  Heyl.,  "  Tijd.  v. 
Ent.,^'  xiii.,  p.  148  (1870) ;  •*  Ann.  Soc.  Ent.  Belg.,"  xxv.,  p.  72  (1881) ;  Paul  and 
Plotz,  "Mitt.  Nat.  Ver.  Neupomm.,"  iv.,  p.  68  (1872);  Glitz,  "J.-B.  Ges.  Han.," 
xxiv.,  p.  36  (1874);  Cunl  y  Mart,  "Gat.  L^p.  Bare,"  p.  63  (1874);  Meur., 
"Schmett.  Rudolstadt,"  p.  31  (1874);  Gn.,  "L^p.  Eure-et-Loir,"  p.  56  (1875); 
Mill.,  "Gat,  L^p.  Alp.-Mar.,"  p.  103  (1875);  Curt!),  "Bull.  Soc.  Ent.  It.,"  viii.,  p. 
144  (1876) ;  Sint.,  "  Arch,  Nat.  Liv.,"  (2),  vii.,  p.  335  (sep.  p.  15)  (1876) ;  H5fn., 
"J.-B.  Landesm.  Kamt.,"  xii.,  p.  18  (1876) ;  WeUer,  "Verz.  Schmett.  Innsb.,"  p. 
15  (1877) ;  "  Lep.  Taufers,"  p.  17  (1880) ;  Rozsay,  "  Gat.  Lep.  Pos.,"  p.  8  (1878); 
Sand,  "  Gat.  L6p.  Auv.,"  p.  32  (1879) ;  Mart,  y  Peila,  "  Gat.  Ins.  Gatal.,"  p.  116 
(1879) ;  Pfutz.,  "  Deutsch.  Ent.  Zeit.,"  xxiii.,  p.  37  (1879) ;  Tur.,  "  Bull.  Soc.  Ent. 
Ital.,"  xi.,  p.  170  (1879) ;  Fritsch,  "  Denks.  Akad.  Wien,"  xii.,  p.  64  (1879) ; 
Behbg.,  "  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  467  (1879);  Peyer.,  "Gat.  L^p.  Ala.,"  ed. 
2,  p.  69  (1880) ;  Frey,  "Lep.  der  Schweiz,"  p.  92  (1880);  Fiori,  "Bull.  Soc.  Ent. 
Ital.,"  xii.,  p.  214  (1880);  Erschoff,  "Trudy  Ross.,"  xii.,  p.  203  (1881);  Hell., 
"  Ber.  Ver.  Innsbr.,"  xi.,  p.  90  (1881) ;  R6ss.,  "  J.-B.  Ver.  Nat.  Nass.,"  xxxiii-iv., 
p.  226  (1881) ;  KUl.,  "  J.-B.  Nat.  Ges.  Graub.,"  xxiii-iv.,  p.  64  (1881) ;  Alb., 
"  Boll.  Mo8c.,"  Ivi.,  pt.  4,  p.  381  (1881) ;  Husz,  "  Magy.  Karpat.  Evkon.,"  viii., 
pp.  251,  283  (1881) ;  Snell.,  "  De  Vlind.  Ned.,"  p.  440  (1882) ;  Donck.,  "  Ann.  Soo. 
Ent.  Belg.,"  xxvi.,  p.  27  (1882) ;  Jourd.,  "  M^m.  Soc.  Aube,"  xlvii.,  p.  46  (1883) ; 
Klem.,  "  Sprawoz.  Komis.  Fizy.,"  xvii.,  p.  205  (1883) ;  Horn.,  "  Stett.  Ent.  Zeit.," 
xlv.,  p.  424  (1884) ;  Kretsch..  "  Mitt.  Ver.  Frank. -a. -Oder,"  ii.,  p.  27  (1884) ; 
Schmid,  "  G.-B.  Nat,  Ver.  Regensb.,"  xxxix.,  p.  84  (sep.  p.  35)  (1885) ;  Krieghoff, 
"  Mitt.  Geog.  Ges.  Thur.,"  iii.,  p.  121  (1885);  VAng.,  "  Rov.  Lapok,"  iii.,  p.  143  (1886); 
Jord.,  "  Schmett.  N.-W.  Deutsch.,"  p.  94  (1886);  HudAk,  "Rov.  Lapok,"  iii.,  p. 
243  (1880) ;  Fisch.,  "  Schr.  Nat.  Ver.  Harz,"  i.,  p.  12  (1886) ;  Galb.,  "  Iris,"  i.,  p. 
154  (1887) ;  Hug.,  "  Mitt.  Schweiz.  Ent.  Ges.,"  vii.,  p.  320  (1887)^;  Zimm.,  "  Verh. 
Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887) ;  vii.,  p.  20  (1891) ;  Pal.  and  Ted.,  "  Nat.  Sic," 
vii.,  p.  228  (1888) ;  Ruhl,  "  Soc.  Ent.,"  ii.,  p.  180  (1888) ;  v.  p.  154  (1891) ;  Teich, 
"  Arb.  Nat.  Ver.  Riga,"  vi.,  p.  20  (1889);  Pabst,  "Iris,"  iii.,  p.  120  (1890);  Zap. 
and  Korb,  "  Ann.  Soc.  Esp.  Hist.  Nat.,"  xxi.,  p.  113  (1892) ;  Kirby,  "  Gat.  Lep. 
Het.,"  p.  520  (1892) ;  Garb.,  "  S.-B.  Akad.  Wiss.  Wien,"  ci.,  p.  933  (1892) ;  Stein., 
"  Iris,"  v.,  p.  413  (1892) ;  Gzek.,  "  Verh.  Sieb.  Ver.,"  xiii.,  p.  44  (1892) ;  xlvii.,  p. 


Mab.,  "  Bull.  Soc.  Aude,"  vi.,  p.  158  (1895) ;  Meyr.,  "  Handbook,"  p.  773  (1896) ; 
Rebel,  "Ver.  z.-b.  Ges.  Wien,"  xlv.,  p.  391(1895);  Tutt,  " Brit.  Mothi,"  p.  343 


BPIOHNOPTEBIX  PULLA.  851 

(1896) ;  Schfltse,  "  Iria,"  ix.,  p.  835  (1896) ;  Lnte.,  "  K.-B.  Ver.  Riga,"  xxxix.. 
Bomb.  no.  48  (1896);  Horm,,  "  Verb.  z.-b.  Gtes.  Wien."  xlvii.,  p.  328  (1897);  Whittle, 
"  Sci.  Gossip,"  2»d  ser.,  v.,  p.  868  (1899).  Muncella,  ?  Fab.,  "  Mant.,"  ii.,  p.  132 
(1787) ;  ?  View.,  "  Tab.  Verz.,"  i.,  p.  68  (1789) ;  ?  De  ViU.. "  Linn.  Ent.,"  iv.,  p.  463 
(1789) ;  ?  Lang,  "  Verz.  Sohmett.,"  p.  216  (1789) ;  Staphs.,  "  lU.,"  ii.,  p.  82  (1829) ; 
Wood,  "  Ind.  Ent.,"  p.  27,  fig.  83  (1839).  PlunuUa,  Hb.,  "  Eur.  Schmett.,"  p. 
14,  fig.  7  (1796) ;  "  Verz.,"  no.  3863,  p.  400  (?1816);  Curt.,  ••  Brit.  Ent.,"  supp., 
fig.  332  (1830) ;  Humph,  and  West.,  "  Brit.  Moths,"  ii.,  p.  82,  me  pi.  xvi.,  fig.  14 
(1851),  Mmcea,  Haw.,  "Lep.  Brit.,"  iii.,  p.  473  (1811).  Pectinea,  ?  Haw.,  "Lap. 
Brit.,"  iii.,  p.  473  (1811);  Stephs.,  "III.,"  ii.,  p.  83  (1829).  PtemM(r«i,  Haw., 
"  Lep.  Brit.,"  iii.,  p.  474  (1811).  Plumea,  Haw.,  "Lep.  Brit.,"  iii.,  p.  474  (1811). 
BombyceUa,  Stephs.,  "III.,"  ii.,  p.  83  (1829);  Wood,  "Ind.  Ent.,"  p.  27,  fig.  84 
(1839).  Radiella,  Curt.,  "  Guide,"  gen.  827,  no.  3  (1829) ;  *'  Brit.  Ent.,"  exp.  fig. 
332  (1830) ;  Bdv.,  "  Gen.  Ind.  Meth.,"  p.  79  (1840) ;  Dup.,  "  Cat.  M^th.,"  p.  65 
(1844) ;  Hdrch.,  "  Syst.  Verz.,"  ed.  2,  p.  6  (1846) ;  Bruand,  "  Mon.  Psych.,"  p.  87 
no.  61  ter,  pi.  ii.,  fig,  61  ter  (1853) ;  Sta.,  "  Man.,"  i.,  p.  167  (1867) ;  Cooke,  "  Merri- 
field's  Brighton,"  p.  213  (1804) ;  Stand.,  "  Cat.,"  p.  64  (1871).  Pectitiella,  Curt., 
"  Brit.  Ent.,"  expl.  fig.  332  (1830) ;  Stephs.,  "  Dl.,"  p.  53  (1829) ;  Wood,  "  Ind. 
Ent.,"  p.  27,  fig.  85  (1839) ;  H.  and  West.,  "Brit.  Moths,"  ii.,  p.  82,  tiec.  pi.  xvi., 
fig  16  (1861).  Pulilla,  Bruand,  "  M^m.  Soc.  Doubs,"  ii.,  livr.  1-2,  p.  63  (1846). 
PuUella,  Bruand,  "  Mon.  des  Psych.,"  p.  86,  pi.  ii.,  figs.  61a-c  (1853) ;  Mitford, 
"Ent.Mo.  Mag.,"vi.,  p.  94  (1869);  Merr.,  "Lep.  Cal.,"  pp.  66,  67,  100  (1875). 
.» Ponthrillantella,  Brd.,  "  Ann.  Soc.  Ent.  Ft.,"  (3),  vi.,  p.  467,  pi.  xi.,  fig.  1  (1858) ; 
Stand.,  "  Cat.,"  2nd  ed.,  p.  64  (1871) ;  Kirby,  "  Cat.  Lep.  Het.,"  p.  521  (1892). 
fGruneriella,  Brd.,  "Ann.  Soc.  Ent.  Fr.,"  (3),  vi.,  p.  468,  pi.  xi.,  fig.  4  (1858) ; 
Kirby,  "  Cat.  Lep.  Het.,"  p.  521  (1892). 

Original   Descbiption. — Phalaena  Bomb,  eling.  al.  depres.  dorso 

Isevi.  Die  Miicken-Phalene.  Bomb,  elinguis  atra,  alls  latioribus  margine 

piloso  undique  cincta,    sqaamis  capillatis  sparsim   tectis.     [System. 

Verz.  der  Wietier  Schmett.,  p.  138.     Tineae.  Schaben.  Fam.  A.  Schein- 

spinner  Schaben.  Phal.  Tin.  Bombyciformes.  Sp.  8 :  Tin.  mmcella. 

Fliegenfliigellichter  Schabe.  Unbekannte  Raupe.'-']   Das  Strittige  dieser 

Phalene  in  Biicksicht  des  Systems  babe  icb  bereits  in  Beschreibung  der 

vorigen   Gattung  erwahnt.      Hier  ist  nun  lediglicb  der  Unterscheid 

derselben  zu  bemerken.     Es  scheint  zwar,  dass  Herr  von  Linn^  unter 

dem  Nahmen  atra,  diesen  vorliegenden  Falter  eigentlich  gemeint  habe. 

£s  ist  wenigstens  auch  in  weiter  nordlich  gelegenen  Erdstrichen 

unseres  Welttheils  vorhanden.    Doch  hat  derselbe  nicht  so  betrachtlich 

gefiederte  Antennen  wie  jener,  und  diess  ist  nach  iibereinstimmender 

Grosse  der  vorziiglicbste  Abstand.    Es  kommt  einmahl  auf  die  Ve- 

nennung  nicht  an,  genug  wenn  ich  die  hier  vorliegende  Art,  um  Ver- 

wirrung  zu  verhiiten,  genauer  bezeichne.     Die  Flugel  sind  in  wer- 

gleichung  der  erst  beschriebcnen  Phalene  um  vieles  breiter  gebildet,  wie 

die    hier  beygefiigte  vergrosserte    Abbildung  deutlich  erweisst.     Sie 

sind  minder  durchsichtig  und  von  diisterem  Schwarz.    Doch  liegen  die 

Schuppen  nur  einzeln,  in  Gestalt  kurzer  Haare  darauf.      Samtliche 

Fliigel  haben  noch  das  Eigene,  dass  der  Band  derselben  in  seinem 

ganzem  Bezirk  init  Franzen  bordirt  ist.     Es  sind  parallelausstehende 

Borsten,   wiewohl  von   feinstem   Gewebe.      Der  Leib  ist  zwar  sehr 

haarig,  doch  lange  nicht  in  der  Dicke  und  so  zottig  wie  sie  die  atra 

fiihrt.     Die  Fiihlhorner  fand  ich  niemahlen  von  der  betrachtlichen 

•  Hieher  wird  auch  von  den  Herren  V.  nach  Beyfiigung  des  Linneischen 
Kahmens  die  aira  gerechnet,  and  Tinea  gramitiella  geheissen.  Es  ist  aber  wahr- 
Bcheinlich,  dass  damit  unsere  vettita  mochte  gemeint  sein,  oder  ihre  erste  Gattang, 
Tinea  graminella,  Grasssohabenraape.  Es  stimmt  die  angeftihrte  Beschreib.  des 
Geoffroi  "Teigne  a  fourreau  de  paille  compost,"  mit  solcher  am  nachsten  iiberein. 
Doch  ist  es  wegen  Aehnlichkeit  anderer  Arten  abermahl  nicht  mit  Gewissheit  zu 
bestimmen. 
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Starke,  wie  bei  ersterer  Art.  Diess  kann  das  Characteristische  einor 
eigenen  Gattung  genagsam  bestimmen.  Ich  bemerke  noch,  class 
znweilen  die  Fiiigel  ganz  durchsichtig  erscheinen,  ^a  die  haarigte 
Schuppen  sehr  leicht  durch  den  Flug  sich  verlieren.  Man  iindet  diese 
Phalene  zu  Anfang  des  Sommers  im  Gras  auf  Wiesen,  oder  in  Wal- 
diingen  auf  blamigten  Platzen.  Mehrentheils  trift  man  sie  in  einem 
kleinen  Bezirk  zahlreich  beisammcn  an.  Docb  sind  sie  scbwer  zn 
entdecken,  und  nocb  miibsamer  zu  fangen.  Sie  entgcben  scbon  auf 
ein  paar  Schritte  dem  Gesicht.  Ihre  Farbe,  und  der  durcbirrende  Flug 
schiitzt  sie  fiir  Nacbstellung  mebr,  als  dureb  wiirklicbe  Waffen.  Man 
trift  sie  aucb  zuweilen  in  einiger  Betiiubung  auf  den  Grasstengeln 
sitzend  an  (Esper,  Die  SchmetL,  &c.,  p.  282.) 

Imago. — Anterior  wings  10mm. -16mm.  in  expanse,  uniformly  black, 
witb  black  cilia,  apices  rounded,  posterior  wings  also  uniformly  black 
with  black  cilia.  (Quite  freshly  emerged  examples  are  much  blacker, 
more  densely  scaled,  and  opaque  than  those  that  have  flown). 

Sexual  dimorphism. — ^  .  The  male  is  black  (jet-black  when  newly 
emerged),  densely  clothed  with  slender  hair-scales  (which  soon  rub  off), 
on  the  forewings,  slightly  broader  scales  with  a  few  striae  being 
scattered  over  the  wing  and  occurring  more  densely  on  the  costa  and 
at  the  apex  where  some  of  the  scales  have  quite  bifid  apices.  The 
scales  on  the  hindwings  are  more  defined  although  slender  and  their 
apices  are  generally  pointed.  The  antennae  have  18  joints'-',  pectina- 
tions unsealed.  The  anterior  tibiae  are  without  spurs,  the  posterior 
tibiae  have  two  well-developed  pairs.  ?  .  The  female  may  be  described 
as  a  bag  of  eggs ;  the  following  structures,  however,  exist :  A  small 
head  (with  a  distinct  neck)  that  remains  enclosed  in  the  pupal  head, 
but  how  attached  or  whether  only  held  on  by  the  narrowness  of  the 
opening  of  the  pupal  head  does  not  appear.  The  imaginal  head 
presents  several  mammillae  in  front,  which  no  doubt  correspond  more 
or  less  with  the  antennae,  maxillte,  &c.,  noted  in  the  pupa.  The  true 
legs  are  represented  by  six  mammillae,  nearly  twice  as  long  as  broad, 
but  apparently  soft  and  structureless.  The  ova  and  uriniferous 
tubercles  are  easily  seen  through  the  parietes,  the  former  appear  to  be 
ovoid  and  about  *5mm.  in  length.  Two  joints  of  the  ovipositor  are 
very  evident ;  the  first  one  containing  two  rods  attached  to  the  second. 
The  number  of  segments  is,  therefore,  the  same  as  in  the  araneiform 
females  of  the  lower  Psychids,  viz,,  two  with  an  intermediate  membrane 
(frequently  described  as  a  third  segment)  (Chapman).  Barrett  describes 
the  living  female  as  **  about  half  an  inch  long,  stout  and  very  like  a 
maggot,  reddish-yellow,  redder  on  the  back,  especially  at  the  segmental 
incisions  ;  head  very  small  and  tucked  down,  a  mere  brownish  mask, 
browner  where  the  mouth  should  be;  no  mouth  organs,  antennae, 
wings,  nor  scales ;  legs  just  indicated  by  minute,  jointed,  yellow,  glassy 
points,  without  claws — mere  papillae,  apparently  without  motion  or 
function ;  seemingly  without  dorsal  shields  ;  pretty  even  in  thickness 
to  about  the  11th  segment,  which,  with  the  following,  tapers  off 
rapidly,  the  Idth  being  small,  bluntly  terminated,  except  a  small  point 
or  ovipositor  case  projecting  from  its  centre.    This  portion  of  the  body 

*  The  antennas  of  ordinary  British  E.  jnilla  vary  in  having  from  17-20  joints, 
typically  there  are  18 ;  large  specimens  from  Italy  and  the  French  Riviera  have  21- 
22  joints,  and  one  of  Zeller's  from  Bergiin  has  21  joints ;  sieboldiif  from  Btaudinger, 
has  the  normal  number,  18. 
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has  A  vermicular  motion,  otherwise  the  creature  seems  quite  inert. 
Preserved  specimens  which  have  laid  their  e^p^s  shrink  very  short  and 
small  and  become  curious  little  squared  objects,  ribbed  closely  at  the 
insertions  of  the  segments."  Bruand  describes  the  female  as  vermi- 
form, but  comparatively  stouter  than  that  of  C.  unicolor.  It  is  stout, 
short,  with  the  head  very  small  and  bent  under  ventrally,  the  legs 
scarcely  noticeable,  and  the  ovipositor  very  slightly  projecting.  The 
general  colour  is  yellow-brown,  inclining  to  reddish,  a  little  darker 
anteriorly;  the  dorsum  of  the  thoracic  segments  is  whitish,  and 
downy.  Hofmann  describes  the  ?  (from  "  inflated "  examples 
received  from  ReuttiJ  as  2^'"  long,  f "  wide  ;  extremely  similar  to  ? 
Hiehohtii,  bright  red- Drown  in  colour,  with  yellowish -brown  corneous 
dorsal  plates  on  the  pro-  and  mesothorax,  whilst  in  sieboldii  there  is 
also  one  on  the  metathorax.  His  description  of  the  ?  suboldii  (post, 
p.  355)  which  is  probably  also  referable  to  this  species,  is  a  much  better 
account  of  the  insect. 

Variation. — One  would  suspect  from  the  long  array  of  named  forms 
that  this  was  a  variable  species,  but  the  variation  is  simply  that  of 
size,  intensity  of  colour,  and  density  of  scaling.  The  examples  from 
the  Riviera  (and  judging  from  the  account  of  Cuni  y  Martorell,  the 
Spanish  specimens  also)  are  intensely  black,  well  scaled,  and  usually 
of  large  size.  These,  Chapman  says,  have  20-22  joints  to  the  antennae, 
and  this  must  be  the  form  looked  on  as  the  type  by  continental  ento- 
mologists, who  note  sieboldii  as  browner,  rather  smaller,  less  strongly 
scaled,  &c.,  than  the  typical  form.  Certain  sieboldii  received  from 
Staudinger  appear  to  be  indistinguishable  from  our  largest  British 
i)tdla  (known  on  the  continent  as  radiella)  and  differ  from  the  latter 
only  in  the  apparently  rather  denser  scaling,  although  our  British 
examples,  when  large  and  in  fine  condition,  are  very  well  scaled.  How 
far  the  suspicion  that  pulla  may  consist  of  more  than  one  distinct 
species  is  sound  we  cannot  say  ;  much  more  material  is  needed  from 
the  various  parts  of  its  geographical  range.  We  have,  certainly,  only 
one  species  in  Britain,  and  the  males  vary  much  in  size.  We  have 
specimens  extending  from  10mm.  to  16mm.  in  wing  expanse,  all 
caught  in  the  same  locality  (Chattenden),  but  on  the  whole  those  from 
the  drier  chalk  hills  are  smaller  than  those  from  damp  meadows.  It 
would  also  appear  that  on  the  continent  the  mountain  forms  incline 
to  be  of  small  size,  and  Wocke  notes  that  on  the  crest  of  the  Hiesen,  a 
smaller  and  much  weaker-scaled  form  (reminding  one  of  E,  ardua, 
Mann)  is  to  be  found  ;  the  small  examples  which  Zeller  captured  in 
the  Albula  Pass  at  7200ft.  elevation  (Brit.  Mus.  coll.)  are  also  very 
similar,  whilst  Zeller  notes  the  specimens  from  Kerasdere  in  Asia 
Minor  as  being  small.  On  the  other  hand,  the  fonns  from  lowlying 
and  marshy  ground  are  usually  larger,  t?.r/.,  the  *?  typo  form  of  the 
Riviera,  var.  silesiaca  from  Reinerz,  the  marsh  form  mentioned  by 
Bruand  as  occurring  near  Besan9on,  the  latter  also  being  noted  as  later 
in  its  time  of  appearance.  Much,  however,  must  be  done  by  compari- 
son of  the  life -histories  of  the  various  forms  before  satisfactory  results 
as  to  their  value  can  be  reached.     Milliere's  (jraecella'  (at  least  so  far 

*  The  graecella  in  the  British  Museum  coll.  from  Greece  are  distinctly  a 
Psychideay  whilst  the  others  named  graecella  from  different  parts  of  Europe  are  all 
large  examples  of  (i.e.,  typical)  E.  puUa.  We  suspect  Milliere's  south  French 
graecella  are  ptUla  or  an  allied  species  certainly  not  identical  with  that  from  Greece. 
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as  the  specimens  from  Greece  are  concerned)  is  not  only,  not  a  variety 
of  puUa  as  it  is  generally  catalogued,  but  is  not  even  an  Ejnchnopteryx, 
since  it  possesses  an  anterior  tibial  spur  as  in  the  species  of  Psychidea^ 
to  which  it  probably  belongs.  Chapman  informs  us  that  of  two  large 
t3rpical  Italian  examples  (received  from  Rothschild)  one  has  well- 
developed  cellula  intrusa  in  the  forewings,  whilst  the  other  has  none, 
and  that  a  specimen  of  var.  sieboldii  has  an  extra  nervure  on  one  side. 
Summarising  our  knowledge  of  the  forms  they  appear  to  us  to  fall 
roughly  into  the  following : 

1.  The  laxge,  15mxn.-17mm.,  densely  scaled,  intensely  black,  type  form,  with 
31-32  joints  to  antennae,  from  Cannes  (Tutt),  Alassio  (Chapman),  Bergiin,  Glogau, 
Stettin,  Schneeberg,  Zurich  (Brit.  Mus.  coll.)  =  piilla^  Esp. 

2.  A  large,  14mm.-16mm.,  very  well  scaled  (but  rather  less  opaquely  so 
than  the  type),  blackish  (but  with  a  grey  tinge  absent  in  the  type)  form,  with  18 
joints  to  the  antennae,  from  Albula,  Zurich,  Silesia,  Bergiin,  Batisbon,  Stelzing 
(Brit.  Mus.  coll.).  The  very  largest  British  examples  perhaps  fall  here  although 
possibly  rather  less  black  =  iieholdii. 

3.  A  rather  smaller,  12mm.-14mm.,  well  scaled,  blackish  form,  with  18  antennal 
joints,  from  Baibl,  Preth,  Posen  (Hering*s  own  examples)  (Brit.  Mus.  coll.),  and 
exactly  similar  to  some  British  specimens  =  heringiit  Hein.  ( =:  ?  puUisimileUa, 
Bruand). 

4.  A  variable,  10mm.-16mm.,  greyish-black  form,  paler,  somewhat  weakly  scaled 
and  rather  transparent,  with  brownish  (or  yellowish)  tinge  under  lens  towards  apex, 
with  17-20  joints  to  antennae,  including  most  of  our  British  examples,  and  a  great 
share  of  the  central  European  ones  =  plumUtreaj  Haw.  (=  radielUij  Curt.). 

The  fact  that  certain  o|  our  larger  British  examples  are  indis- 
tinguishable from  the  continental  sieboldii  (both  in  the  larger  size  and 
darker  colour,  which  seem  largely  to  be  united  in  the  same  individuals), 
and  that  many  of  the  central  European  examples  are  as  small,  thinly 
scaled,  and  pale  as  the  greater  number  of  our  British  examples, 
suggest  that  these  are  identical,  whilst  individuals  practically  indis- 
tinguishable from  the  south  European  type,  appear  to  occur  as  aberra- 
tions of  (coming  from  the  same  localities  as)  sieboldii  in  various  German 
localities.  We  know  nothing  of  the  exceptionally  large  mountain  form 
sile^iaea  (which  possibly  is  referable  to  the  type  form,  sJthough  mountain 
examples  are  usually  small),  nor  of  Bruand's  innitidella^  referred  to 
this  species  by  Heylaerts  and  Eirby.  Barrett  says  that  specimens  that 
have  been  more  worn  in  the  middle  of  the  wing  than  at  the  margin 
appear  to  have  been  mistaken  for  E.  warginepunctella,  Bruand,  but  we 
are  unable  to  trace  any  insect  of  this  name  allied  to  E,  pulla, 

a.  var.  sUesiaca,  Standf.,  "  Ver.  fiir  Schles.  Ins.  Zeits.,"  1850,  p.  56 ;  Hofm., 
"Berl.  Ent.  Zeits.,"  iv.,  p.  28  (1860);  Snell.,  "De  Vlinders,"  p.  440  (1882).— A 
Psyche  like  E.  pulla,  only  a  third  larger,  also  flew  in  the  sunshine  over  Betula 
naiuiy  but  as  I  am  insufficiently  acquainted  with  the  species  of  Psyche ,1  do  not 
propose  to  raise  it  to  the  rank  of  a  species,  although  I  have  sent  it  to  friends  under 
the  name  of  silesiaca  (Standf  uss). 

Wocke  says  that  on  the  ''Seefeldern*'  and  the  Iser  meadows  at  the 

end  of  June  and  in  July  a  rare  form  is  obtained,  which  is  almost  twice 

as  large  as  the  ordinary  form,  and  is  mentioned  in  the  magazines  as 

silesiaca,  Standfuss.     Hofmann  observes  that  the  insect  known  as 

Fumea  silesiaca  (of  which  he  had  a  specimen  from  Wocke)  from  the 

sea-plains  of  Beinerz,  appears  to  him  to  be  only  a  larger  form  of  pulla, 

and  that  he  is  unable  to  distinguish  between  the  example  sent  him  and 

two  equally  large  ones  from  Lahr. 

/3.  ?  var.  sieboldii,  Beutti,  '*  Lep.  Bad.,"  1st  ed.,  p.  48  (1853);  2nd  ed.,  p.  S06 
(1898);  Koch,  "Schm.  S.-W.  Deutsch.,"  p.  72  (1866);  Spey.,  "Geog.  Verb. 
Sohmett.,"  i.,  p.  810(1858);  "  Verh.  Nat. Ver.  Preuss.  Bheinl.,"  xziv.,  p.  182  (1867); 
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Hein.,  "  Schroett.  Deutsch.,"  p.  185  (1859U  H.-Sch.,  «'  Nea.  Schmett./'  p.  9  (1856); 
figs.  6-7  (1861);  Hofm.,  "  Berl.  Ent.  Zeit.,"  iv.,  p.  25  (1860);  Staud.,  "  Cat.,'*  Ist  ed., 
p.  27  (1861) ;  2nd  ed.,  p.  64  (1871) ;  WUde,  '*  Pflanz.  Baup.  Deutseh.,"  ii.,  p.  76 
(1861);    Nick.,   "Lotos,"  zi.,  p.  155  (1861);   Const.,  "Cat.  Ii<^p.  Saone,"  p.  91 
(1866) ;  R6S8.,  *•  J.-B.  Ver.  Nat.  Nasa.,"  xix-xx.,  p.  140  (1866) ;  MUl.,  "Ann.  Soc. 
Linn.  Lyon,"  xvi.,  p.  44,  pi.  89,  figs.  8-9  (1868) ;  Stange,  "  Verz.  Halle  Schmett.," 
p.  18  (1869) ;  Wocke,  "  Zeit.  Ent.  Bresl.,"  iii.,  p.  26  (1872) ;  "J.-B.  Schles.  Ges.," 
liv.,  p.  206(1877);  WeUer,  "  Ven.  Schm.  Innsb.,'»  p.  15  (1877);   Rehbg.,  "Abh. 
Ver.  Brem.,'*p.  467  (1879) ;  Frey,  "Lep.  der  Schweiz,"  p.  92  (1880) ;  Peyer.,  "Oat. 
L^p.  Als.,"  ed.  2,  p.  59  (1880) ;  Bdss.,  "  J.-B.  Ver.  Nat.  Nass.,"  xxxiii-xxxiv.,  p.  226 
(1881);    Heyl..  "Ann.  Soc.  Ent.  Belg.,"  xxv.,  p.  72  (1881);  SneU..  " De  Vlind.," 
p.  440  (1882) ;  Mosch.,  "  Zeit.  Ent.  BresL,"  ix.,  p.  31  (1884) ;  Schmid,/'  C.-B.  Nat. 
Ver.    Regensb.,"    xxxix.,    p.    84    (sep.    p.    35)  (1885) ;  Jord.,   "  Schmett.  N.-W. 
Deutsch.,"    p.    94    (1886)  ;    Kirby,  "  Oat.    Lep.    Het.,"  p.  521   (1892).    ?  Plu- 
mella,    Ochs.,    "Die    Schmett.,"    iii.,   p.   168    (1810).      PuUa,    Freyer,    "Neu. 
Beit.,"  p.  90,    pi.  653,  fig.   1   (1856). — Caiiephora  tieboldii,  n.  sp. — Canephora 
alis  atro-griseis,  fusoo  mixtis,  subhyalinalis ;  ciliis  concoloribos,  alarum  anteriorum 
apice  flavescentibus ;   margini  anterior!  nigro-piloso    (Beutti).     Male:   Varies  in 
size,  generally  about  as  large  as  E.  pulla^  sometimes  larger,  sometimes  smaller. 
The  body  and  bases  of  the  wings  dark  brownish-black,  the  outer  area  of  the  wings 
pale  or  brownish-grey  with  dark  borders,  these  and  the  apex  sometimes  tinged  with 
yellow,  so  that,  in  this  respect,  sieboldii  differs  from  the  uniform  dark-brown  pulUif 
which,  moreover,  appears  much  later.     Female :  Vermiform,  3  lines  long,  1  line 
wide,  somewhat  pointed  towards  the  head,  yellowish  red-brown  in  colour,  with 
small  dark  brown,  transverse,  dorsal  stripes  on  segments  6-10,  very  weak  in  some 
specimens.     The  small  head  and  prothorax  are  bent  ventrally,  the  head  round, 
brown,  bears  two  short  antennte,  beneath  which  are  small  black  eye-spots ;  the 
rudimentary  mouth-parts  as  in  Psyche.    The  meso-  and  metathorax  are  somewhat 
broad,  and,  like  the  prothorax,  carry  white  corneous  dorsal  plates  edged  with  brown ; 
on  the  venter  ol  the  thoracic  segments  are  three  pairs  of  small,  unjointed,  whitish  leg- 
rudiments  ;  the  body  is  conical  posteriorly,  ending  in  a  short  blunt  point,  which  is 
slightly  retractile  and  forms  a  sort  of  ovipositor.  On  the  dorsum  of  the  penultimate 
segment  are  two  brown,  corneous,  longitudinal  stripes,  between  which  part  of  the 
viscera  shows  through  as  a  bright  yellowish  spot ;  on  the  venter  of  the  same  seg- 
ment is  a  small  not  very  prominent  protuberance.    Freshly  emerged  specimens 
have  a  little  loose  whitish  wool  in  front  of  the  short  ovipositor,  and  on  the  pro- 
thorax, but  this  is  soon  lost.    The  expansion  of*the  alimentarv  canal  forming  the 
stomach  is  visible  ventrally  between  the  legs  through  the  naked  and  thin  skin  as  a 
rather  broad  black  longitudinal  stripe ;  the  ventral  chain  of  nervous  ganglia  is  also 
risible  as  a  row  of  black  dots.     Case :   The  case  is  5-6  lines  long,  cylindrical,  of 
equal  thickness  at  both  ends,  covered  with  dry  grass  leaves,  which  all  extend  the 
whole  length  of  the  case  and  lie  smoothly  against  it,  a  tube  (such  as  occurs  in  the 
cases  of  Psyche)  is  not  present  at  the  posterior  end.     The  9  case  is  but  little 
larger,but  somewhat  more  swollen  medially,  than  that  of  the  <r .     Larva :  3-4 
lines  long,  red-brown,  covered  with  small  tubercles  bearing  single  upright  setSB. 
The  head  and  legs  are  black,  the  thoracic  segments  having  black-brown  corneous 
dorsal  plates  divided  down  the  middle  by  a  yellowish  longitudinal  stripe ;  a  second 
subdorsal  yellowish  stripe  is  on  prothoracic  plate  and  sometimes  ooservable  on 
those  of  meso-  and  metathorax ;  below  the  dorsal  plates  are  three  dark  brown  spots 
on  each  side.    The  anal  plate  is  black-brown  and  glossy.    At  the  base  of  the  legs 
are  two  small  dark  brown  spots.    Pupa :  Bright  yellowish-brown,  darker  dorsally, 
and  the  wing-cases  are  darker  in  the  male.  Parasites :  Campoplex^  s^.^Pezomachtu,  sp. 
(Hofmann).  Localities. — Austria  :  Prague,  Bohemia  (Nickerl),  N.  Tyrol,  Innsbriidc 
(Weiler).     France  :   Saone-et-Loire,  Autun  (Constant),  Nohant,  very  rare  fSand). 
Germany:  Batisbon,  Erlangen,  Taunus,  Black  Forest  (Hofmann),  ?  Stettin  (Heine- 
mann),  Waldeck,  Bhoden,  Wismar  (Speyer),  Munich  (Hartmann),  Halle  (Stange), 
Bremen,  common    (Rehberg),  Nassau  (Rossler),  Alsace,   Saverne    (Peyerimhoflf), 
Franzenshohe  (Wocke),  Hinterzarten,  Lahr,  Karlsruhe,  Maxan  in  April  and  May, 
in  July  in  the  mountains  of  Baden,  Wiirtemberg  (Reutti),  Hanover  (Glitz),  Zittan 
(Moeschler).     Switzerland  :  Ziirich,  Albula  Pass,  Stelvio  (Frey). 

Beutti  says  that  it  is  of  the  shape  and  size  of  C.  pulla,  the  wings 
shorter  than  usual,  in  pulla  more  rounded,  the  nervures  especially  on 
the  underside  strong  and  very  distinct,  darker  than  the  ground  colour ; 
black-grey  with  black  hairs  at  the  base,  mixed  with  brown  towards  the 
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borders.  The  fringe  with  darker  marginal  line  as  of  the  gronnd  colonr, 
and  only  the  tip  of  the  forewings  yellowish.  June,  1849,  on  the  turf 
moor  near  Hinterzarten  (2700').  Herrich-Schaflfer  received  it  from 
Schmidt  from  Frankfort-on-Main.  His  figures  (Neu.  Schwett.,  pi., 
figs.  6  and  7)  of  the  case  are  apparently  well-grown  ones  of  K.  puUa^ 
formed  of  thin  grass  leaves  placed  close  together  and  identical  with 
those  sent  by  Bankes,  Burrows  and  Whittle  for  our  inspection.  The 
case  is  almost  of  uniform  width  throughout,  slightly  drawn  together, 
however,  at  the  two  ends,  so  as  to  make  it  slightly  spindle-shaped.  Hof- 
mann  (who  stated  that  he  knew  practically  nothing  of  K,piilla)  considered 
sieboldii  to  be  distinct,  but  suggests  that  it  is  most  likely  to  be  mistaken 
for  E.  pulla,  from  which  it  differs,  however,  as  proved  by  hundreds 
of  bred  specimens.  He  states  that  the  larvae  (which  probably  feed  on 
grass  and  various  low  plants)  are  found  in  early  spring  in  sunny  open 
places  in  woods,  generally  a  large  number  in  a  limited  spot,  but  are 
only  to  be  found  after  great  experience,  as  they  hide  low  down  among 
the  grass  roots  and  are  only  active  in  the  warm  sunshine.  Bossier 
{J.-B.  Ver,  Xass.f  xxxiii.,  p.  26)  says  that  sieboldii  flies  at  the  same 
time  as  the  preceding  species  {jmlla),  but  is  much  rarer.  Its 
life- history  is  the  same,  but  it  is  more  confined  to  marshy  meadows. 
The  differences  of  the  two,  more  particularly  the  smaller  size  of  sieboldii, 
the  reddish  tinge  on  the  costa,  and  somewhat  weaker  antenna?,  do  not 
appear  sufficient  to  constitute  a  specific  difference.  Wocke  says  that 
the  Franzenshohe  examples  are  a  little  smaller  than  those  from 
Breslau.  Imagines  were  captured  on  July  15th,  and  fuUgrown  larvae 
a  little  later,  hence  he  assumes  it  takes  two  years  to  reach  maturity. 
Ueinemann  received  two  examples  from  Hering  as  herintjii  and  sieboldii, 
but  was  unable  to  distinguish  them,  noting  the  antenme  to  vary  from 
15-12  joints  (evidently  only  accounting  for  the  pectinated  segments). 
Speyer  notes  obtaining  cases  at  Rhodenfrom  May  25th-30th,  imagines 
being  obtainable  at  the  end  of  May  and  in  June. 

7.  var.  lieringii,  Hein.,  "  Schmett.  Deutsch.,"  i.,  p.  186  (1859);  Heyl.,  "Ann. 
Soc.  Ent.  Belg.,"  xxv.,  p.  72  (1881);  Kirby,  "Cat.  Lep.  Het.,"  p.  521(1892). 
?  Sieboldii  var.  Staud.,  *•  Cat.,"  p.  64  (1871). — Epichtwpteryx  herinffii,  Scnwarz 
mit  gleichfarbi^en  Franzen,  die  Fiihler  niit  sehr  langen,  gegen  die  Spitze  schnell 
abnehmenden  Zahnen.  2JI.  The  forewings  as  in  sieboldii^  but  the  apex  and 
margin  slightly  more  rounded,  the  inner  angle  at  least  indicated ;  the  hindwings 
shorter  not  reaching  beyond  the  inner  angle  of  the  forewings,  the  apex  rounded  off. 
The  scaling  thin,  the  colour  (including  fringes)  blackish.  The  antenna  vary  in  the 
number,  thickness,  and  lengtn  of  the  pectinations,- usually  there  are  13  or  14,  rarely 
12  or  15.     Stettin,  Brunswick — Wolfenbiittel.    May  (Heinemann). 

d.  var.  pullmmilella,  Bruand,  "  Cat.  L<$p.  Doubs,"  i.,  p.  172  (1845).  Pulli- 
parvelUi,  Bruand,"  Mon.  des  Psych.,"  p.  86,  pi.  ii.,  figs.  61  In*  a-b  (1853).  Palli- 
parvelUi,  Kirby,  "Cat.  Lep.  Het.,"  p.  520  (1892).  PalliMmileUu,  Kirby,  "Cat 
Lep.,"  p.  521  (1892). — Envergure  de  la  var.  pidliparvellay  12mm.  J'ai  rencontr^, 
pendant  plusieurs  annees,  un  certain  nombre  de  chenilles  de  pullella^  dans  les 
pr^s  situcs  au-desBous  de  la  Chapelle-des-Buis  ;  j'en  ai  receuilli  des  individus  Isolds 
dans  diverses  localitcs  du  d^partement,  principalement  dans  la  partie  basse :  enfin 
j'ai  trouve,  dans  un  pre  gras  et  humide,  k  TEnfer-de-Morre,  prds  de  Besau^on, 
plusieurs  fourreaux  d'une  taille  bien  plus  forte  que  ceux  provenant  des  pr^s  sees  ou 
montagneux.  Les  chenilles  de  ces  grands  fourreaux  se  sont  chrysalidtes  au  moins 
huit  jours  apr^s  les  autres  et  ont  produit  des  papillons  k  plus  grande  envergure  (la 
pxdlella  typique,  suivant  moi).  Je  pense  que  c*est  de  la  locality  plus  ou  moins 
numide,  que  provient  cette  difference  de  taUle.  Quo!  qu'il  en  soit,  j*ai  figure  les 
deux  varietes ;  la  grande,  qui  me  paralt  le  type,  sous  le  no.  61,  et  la  petite,  que  j'ai 
designee  par  le  nom  de  puUiparvella,  sous  le  no.  61  bis.  Celle-ci  a,  au  moins, 
3mm.  d'envergure  de  moins  que  Tautre.    [Note. — Dans  le  Cat.  du  Doubt^  la  variete 
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pulliparvella    est   inscrite,  par  erreur,  sous  le  nom  de  pnUmmilella  no.    1173] 
(Bruand). 

This  is  the  smaller  form  of  E.  pnllay  found  in  the  drier  and  more 
mountainous  parts  of  the  dept.  du  Doubs.  The  larger  form  from  the 
damp  meadows  near  Besan9on  was  considered  by  Brnand  to  be  the 
typical  form.  He  farther  states  his  opinion  that  it  is  the  humidity  of 
the  locality  that  produces  the  lar«(er  size,  which  we  suppose  may  be 
correct  so  far  as  the  humidity  results  in  producing  a  more  luxuriant  vege- 
tation, the  latter  being  more  directly  responsible  for  the  larger  size.  He 
also  says  that  Lederer  had  noticed  this  difference  in  size  but  considered 
them  only  two  forms  of  the  same  species ;  further,  that  the  nervures 
are  a  little  more  robust  in  pulliparvella  than  in  typical  pnlla;  specimens 
received  from  England  are  also  noted  as  having  stronger  nervures, 
whilst,  on  the  other  hand,  examples  from  Austria  have  them  so  delicate 
that  it  is  difficult  to  distinguish  them  even  with  a  strong  lens.  The 
variety  is  named  pidlisimilella,  in  the  Cat,  du  Doub:i,  no.  1173. 

e.  ab.  plumistrea.  Haw.,  "  Lep.  Brit.,"  p.  474,  no.  3  (1811) ;  Kirby,  "Cat.  Lep. 
Het„"  p.  521  (1892).  Muscella,  St.,  "111.  Brit.  Ent.,"  ii.,  p.  82  (1829).  liadUlla, 
Curt.,  "  Guide,"  gen.  827,  no.  3  (1829) ;  "  Brit.  Ent.,"  viii.,  p.  332  (1830) ;  Bruand, 
••  Mon.  des  Psych.,"  p.  87,  no.  Gl  fer,  pi.  ii.,  fig.  61  ter  (1853) ;  Sta.,  '»  Man.,"  i., 
p.  167  (1857);  Staud.,  "Cat.,"  p.  64  (1871);  Heyl.,  "Ann.  Soc.  Ent.  Belg.,"  xxv., 
p.  72  (1881). — Fumea  (The  Chimney-sweeper's  boy)  tota  atra  hirsutissima. 
Habitat  in  Graminosis,  at  infrequens,  apud  Ulicis.  Imago  m.  Jnn.  Expansio 
alarum  6  lin.  ^Haworth).  "Antennae  dusky  black,  deeply  pectinated  ;  head,  thorax, 
and  abdomen  olack  and  hairy,  the  sides  of  the  latter  paler ;  wings  slightly  oblong, 
obscure  hyaline,  of  a  deep  immaculate  black  with  the  margins  darker,  the 
fringes  long  and  dusky  black  "  (Stephens).  "  The  woolly  casebearer  radiella, 
Curtis,  Guide,  gen.  827,  no.  3.  Male  black,  with  a  glossy  purple  tinge 
completely  clothed  with  soft,  hairy  pubescence.  Antennae  with  18  joints,  14  only 
pectinated,  the  rachis  rather  whitLsh ;  head,  thorax,  and  body  black ;  wings  very 
thin,  the  nervures  not  strongly  marked ;  superior  with  the  costa  black ;  the  cilia 
long  and  dark  ;  the  tarsi  pale,  inclining  to  testivceous"  (Curtis). 

Curtis  notes  that  his  radiella  {=phn}mtrea,  Haw.)  is  found  in 
grassy  places  among  furze  at  Hampstead,  Hertford,  Epping,  and 
Dartford.  Ha  worth's  description  of  plumistrea  is  very  inadequate 
to  determine  the  fonn  of  K.  pulla  it  seems  to  represent.  Curtis 
figures,  with  the  imago  of  pulla^  a  case  of  F,  casta,  Bruand  says 
that  Curtis  gave  the  name  of  radiella  to  this  insect  because  the 
nervures  of  the  forewings  are  very  distinct  on  the  outer  margin. 
He  describes  some  received  from  Doubleday  presenting  this  charac- 
ter as  being  **  intermediate  between  pullella^  intennediella,  and 
innitidella,  being  larger  and  blacker  than  intermediella,  but  less  dark 
than  pullella,  .  .  .  The  ground  colour  is  entirely  shining 
brown,  approaching  blackish-grey,  with  the  nervures  of  the  anterior 
wings  darker,  and  thus  forming  some  longitudinal  striae.  The  last 
character  makes  me  think  that  this  must  be  the  true  radiella.  The 
first  examples  of  pulla  I  received  from  England  under  the  name  of 
radiella  showed  no  characters  that  would  justify  this  name." 

|.  ?var.  innitulella,  Bruand,  "Mon.  Psych.,"  p.  91,  pi.  ii.,  fig.  67  (1853); 
Staud.,  "  Cat.,"  p.  04  (1871);  Heyl.,  "Ann.  Soc.  Ent.  Belg.,"  1881,  p.  72;  Snell., 
"  De  Vlinders,"  p.  440  (1882) ;  Kirby,  "  Cat.  Lep.  Het.,"  p.  521  (1892).— Envergure 
du  m&le,  12mm. -18mm.  Mas:  ^\Ai\xx^ pulliparvellae ;  alaB  postics  paulul6  angus- 
tiores,  necnon  minores.  Color  brunneus,  hand  nitens ;  fimbria  concolor ;  margine 
obscuriori.  Antennae  acutce ;  caput  parvissimum,  rotundatum.  J*ai  re^u  de  M. 
Delaharpe,  de  Lausanne,  cette  petite  Psychide  que  je  crois  in<^dite  et  dont  voici  la 
description.  EUe  est  k  pen  pr^s  de  la  taiUe  d'une  petite  pullella  (var.  pulliparvella) ; 
mais  eUe  a  lea  seoondes  ailes  un  pen  plus  courtes  et  plus  ^troites.    Sa  oouleur  est 


858  BRITISH    LEPIDOPTERA. 

un  brun  intense,  tr^s-ani,  tirant  l^g^rement  sur  le  rouge&tre,  et  non  laisant  (d*oi!L  le 
nom  de  innitidella).  ha,  f range  est  de  la  mdme  couleur  que  le  fond,  mais  elle  est 
pr^c^d^  d*un  liser^  plus  fonc^.  Les  antennes  sont  longues,  finement  pectin^es  e( 
aiguds.  La  tSte  tr^s-petite  et  globuleuse.  Le  dessous  est  un  pen  plus  clair  que  le 
dessus,  passablement  luisant,  mais  avec  les  nervures  tr^s  peu  distinctes  (Bruand). 

To  this  Bruand  adds  that  he  was  informed  by  Delaharpe  that  he 
had  collected  this  insect  in  the  neighbourhood  of  Lausanne,  but  that 
he  had  not  taken  the  male  and  knew  nothing  of  the  female  nor  of  the 
case.  His  fig.  67  is  poor  enough  and  suggests  a  Fiunea  rather  than 
an  EpichnopteryXf  but  his  figure  of  radiella  (known  to  be  piUla)  is 
equally  unsatisfactory.  Zimmermann  records  it  from  the  Lower  Elbe, 
and  Jordan  doubtfully  from  Liineburg. 

Comparison  of  E.  pulla  with  E.  var.  sieboldii. — Heinemann 
says  {Schmett,  Dentsch.f  i.,  p.  135)  that  this  and  the  following  species 
{sieboldii)  are  very  similar ;  piUla  is  larger,  pure  black,  much  more 
densely  scaled,  the  forewings  longer,  truncate,  the  costa  and  margin 
straighter,  the  apex  and  inner  angle  distinctly  marked,  the  former 
rounded  into  a  smaller  curve ;  the  hindwings  extended,  reaching  beyond 
the  inner  angle  of  the  forewings,  with  rather  distinct  front  angle.  The 
antennae  with  16-17  pectinations  decreasing  a  little  towards  the  apex. 
Hofmann  says  that  the  female  of  E,  puUa,  is  very  close  to  that  of  E. 
var.  siebcldii,  both  being  of  a  light  red-brown  colour,  with  yellowish - 
brown,  corneous,  dorsal  plates  on  the  thoracic  segments.  The  cases 
of  the  males  and  females  do  not  appear  to  differ  in  any  respect  from 
those  of  sieboldii. 

Comparison  of  E.  pulla  with  E.  ardua. — E,  ardua  is  a  delicate 

little  species  which  looks  exactly  like  a  pigmy  puUa  of  7mm.  or  8mm., 

and  is  described  by  Mann  as  follows : 

Fumea  ardua.  Allied  to  pulla  and  sieboldii,  but  much  smaller,  4  lines  in 
expanse.  Head,  thorax,  breast  and  legs  black,  scaled  with  wool,  antennoB  one-third 
length  of  wings,  the  flagellum  and  the  long  widely  separated  pectinations  also  black. 
The  wings  are  yellowish-grey,  rather  darker  at  base,  rather  thickly  set  with  fine 
long  black  hair-scales.  Fringes  long,  yellowish,  tinted  at  apex  of  forewings,  on  the 
costa  shorter,  thicker,  black.  Underside  paler  than  above,  rather  shining,  thinly  set 
with  short  scales ;  the  nervures  are  very  prominent,  the  fringes  coloured  as  above. 
The  case  is  3  lines  long,  cylindrical,  set  with  fine  grass  stalks  arranged  lengthwise, 
I  found  it  in  the  middle  of  July,  on  the  Franz -Josef  peak  and  the  Gamsgrube  of  the 
Gross  Glockner  [Mann,  Verh.  z.-b.  Get.  Wien,  xvii.,  p.  845  (1867)]. 

The  four  examples  in  the  British  Mus.  coll.  appear  to  have  been 
received  from  Mann  by  Zeller,  and  are  labelled  **  Tyrol,  vi.  '67,  Mann." 
It  is  a  very  small  species  very  closely  resembling  E,  pulla  and  evidently 
very  closely  allied  thereto.  The  pale  blackish-grey  wings  make  it  more 
like  the  paler  forms  of  the  allied  species,  but  as  two  of  the  examples  are 
distinctly  darker  than  the  others,  there  is  probably  a  similar  range  of 
variation  in  this  respect  to  that  exhibited  by  E.  pulla.  Chapman  notes 
ardua  as  of  different  form,  being  somewhat  paler,  and,  therefore,  looking 
much  thinner  scaled  but  not  really  so,  it  also  has  smaller  antennal 
pectinations  and  only  17  antennal  joints. 

Ego-laying. — The  eggs  are  laid  almost  entirely  in  the  pupa-case, 
but  when  the  ?  has  almost  finished  her  egg-laying,  she  emerges  com- 
pletely from  the  pupa  and  places  some  eggs  between  the  pupa-case  and 
sac  towards  the  top,  all  being  mixed  with  some  wool.  These  are  the 
last  laid  before  the  exhausted  female  drops  out  of  the  case. 

Ovum. — The  eggs  are  comparatively  large,  *78mm.  long,  '48mm. 
broad,  and  oval  in  outline. 
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Case. — The  case,  of  hybernating  size,  is  8mm.  long  and  2*8mm. 
wide,  but  there  is  one  long  piece  of  grass-leaf  attached,  that  projects 
at  either  end,  and  is  almost  11mm.  in  length.  It  is  spindle-shaped, 
tapering  at  both  ends,  less  markedly  at  the  head  end,  the  anal  end 
being  somewhat  rounded  ;  it  is  composed  of  silk,  with  small  fragments 
of  grass  leaf  or  seed  husks  attached,  and  closely  swathed  for  the  greater 
part  of  its  length  in  flat  pieces  of  grass-leaf  (Bacot,  October  8th,  1899). 
The  full-grown  case  is  only  9mm.-15mm.  long,  with  projecting  grass 
leaves  26mm.  (similarly  constructed  to  that  of  W.  reticella) ;  cylindrical 
except  that  it  narrows  to  the  free  end,  and  the  covering  grasses  are  so 
appressed  to  it  and  bent  into  a  curve  as  to  apply  closely  to  it,  that  a 
surface  line  from  end  to  end  either  of  case  or  cover  gives  a  curved  and 
not  a  straight  line.  In  addition  the  free  end  has  its  two  sides 
appressed  into  a  line  rather  than  gathered  to  a  point  (sharp  or  blunt)  as 
in  most  Psychidae^  or,  in  other  words,  the  projection  of  grass  leaves 
beyond  the  end  on  one  side  makes  the  appearance  of  such  flattening 
very  strong  although  probably  only  slight.  The  projecting  straws 
vary  much  in  length,  number,  and  curvature,  usually  two  or  three  in 
number,  side  by  side,  on  one  side  only  of  the  case  and  following  the 
curvature  of  the  case,  they  pass  across  in  some  degree  to  the  other  side 
and  have  a  length  of  about  a  quarter  the. case,  but  may  be  shorter  or 
longer  to  nearly  the  full  length  of  the  case  (Chapman).  The  case  is 
covered  with  flattened  straws,  paler  than  those  ordinarily  found  on  the 
cases  of  allied  species,  placed  longitudinally  in  an  almost  regular 
manner ;  cylindrical  in  shape,  diameter  uniform,  some  of  the  straws 
extending  slightly  beyond  the  lower  extremity  of  the  sac.  The  cases 
found  in  the  fields  near  Chapelle-des-Buis  and  various  parts  of  the 
dept.  du  Doubs  are  smaller  than  those  found  in  a  damp  meadow  at 
Enfer-de-Morre,  near  Besan9on,  where  the  cases  are  also  of  a  much 
larger  size  than  those  taken  in  the  drier  fields  or  in  the  mountains 
(Bruand).  Made  of  silk,  covered  with  short  lengths  of  slender  dried 
grass  laid  most  carefully  parallel  lengthwise,  not  spreading,  but  of 
equal  thickness  at  each  end  ;  nearly  cylindrical  but  in  the  smallest 
degree  swollen  in  the  middle.  UsuaUy  two  or  three  of  the  bits  of  grass 
are  longer  than  the  rest  and  project  beyond  the  end  of  the  case 
(Barrett). 

Habits  of  Labva. — The  eggs  hatch  during  the  summer  and  the 
young  larva  feeds  up  very  slowly  until  the  autumn  when  it  hyber- 
nates,  awaking  early  from  its  lethargy,  and  becoming  fuUfed  in  April, 
when  it  pupates.  The  larva  appears  always  to  feed  very  low  down  and 
to  remain  near  the  ground  among  the  tangled  mass  of  dead  rush  and 
grass  stems,  oftentimes  crawling  up  but  very  little  higher  to  pupate. 
This  is  probably  due  to  the  fact  that  it  frequently  haunts  low  marshy 
fields  in  this  country.  The  female  cases  are  to  be  found  on  rush  and 
grass  stems  at  Purbeck  (Bankes),  the  cases  always  to  be  found  low 
down  among  grass  and  tidal  debris  on  the  Essex  coast  (Burrows).  The 
larva  fixes  its  case  for  pupation  on  a  somewhat  elevated  stem  or  even 
on  the  trunk  of  a  tree  if  there  be  one  in  the  field,  generally  then  on 
the  eastern  side  and  rarely  more  than  a  foot  from  the  ground  (Bruand). 
Where  walls  are  plentiful  in  its  haunts  the  larva  often  climbs  these  before 
pupating.  Milli^re  notes  the  spun-up  cases  as  especially  abundant  on 
the  walls  between  Cannes  and  Golfe-Jouan.  Freyer  notes  the  larva 
as  imable  to  crawl  outside  its  case,  but  rather  lively  when  within  it. 
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Hofmann  notes  that  the  larvffi  of  the  var.  sieboldii  are  to  be  found  in 
early  spring  in  sunny  meadows  in  woods  usually  in  great  numbers  in 
one  circumscribed  spot,  but  can  only  be  found  readily  among  the  dry 
grass  culms  after  long  practice  as  they  rest  near  the  ground  and  only 
move  about  freely  in  the  warm  sunshine. 

Labva. — At  what  appears  to  be  its  hybernating  stage,  the  larva  is 
6* 25mm.  in  length,  and  about  l-5mm.  at  its  greatest  width,  the  middle 
abdominal  segments  being  the  stoutest,  the  thorax  much  less  bulky, 
whilst  it  tapers  slightly  towards  the  head,  the  anal  end  being  blunt. 
The  head  is  small,  rounded,  polished  and  black,  with  a  white  dash 
beneath  and  up  either  side  of  the  triangle  bounding  the  clypeus.  The 
prothorax  long,  the  mesothorax  shorter  and  the  metathorax  shortest, 
all  these  segments  being  horny,  polished  (the  corneous  portions 
exhibiting  a  minute  and  faint  scale  pattern  as  in  other  Psychid  larvae), 
black,  with  broad  mediodorsal,  subdorsal  and  lateral  white  bands  (very 
broad  relatively  to  the  black  areas) ;  the  folds  of  skin  at  the  junction 
of  head  and  prothorax  are  white,  giving  the  head  and  thorax  together  a 
greyish  appearance  (to  the  naked  eye).  The  abdomen  is  red-brown  in 
colour,  the  setse  long  and  slender  (longest  as  usual  on  the  head, 
thoracic,  and  anal  segments),  their  position  on  the  abdominal  segments 
being  that  usual  in  the  more  specialised  Psychids ;  the  venter  is  some- 
what flattened,  the  larva  having  marked  projecting  lateral  flanges ;  the 
small  chitinous  plates  at  base  of  setse  are  large  and  towards  anus  very 
strong  ;  the  anal  plate  is  almost  black,  rather  rough,  and  has  a  very 
homy-looking  surface.  The  abdominal  segments  are  most  distinctly  sub- 
divided into  two  subsegments,  the  contractions  being  more  marked 
dorsally  than  in  any  other  Psychid  larvae  examined.  The  spiracles 
are  not  large,  but  are  raised  as  short  tubes  (and  are  very  prominent  as 
seen  from  above),  paler  than  the  ground  colour  of  the  larva  but  with  a 
dark  brown  rim.  The  true  legs  are  dark  in  colour ;  the  prolegs  of  the 
usual  Psychid  form,  with  strong  hooks,  the  central  depression  of  those 
on  8rd-6th  abdominals  being  very  marked,  and  apparently  slightly 
horny ;  this  depression  is  not  noticeable  on  the  anal  pair,  but  there  is  in- 
stead just  a  suspicion  of  the  horny  lunule  that  replaces  the  central  depres- 
sion in  the  anal  prolegs  of  ^.  f)/)a«'ZZa (Bacot.  Described  October  8th,  1899, 
from  larvae  from  case  with  eggs  sent  by  Mr.  Burrows  from  Mucking).  The 
/ull-(froivn  lana  is  7mm. -10mm.  in  length,  of  ordinary  Psychid  build, 
the  third  legs  on  a  projection  making  them  look  very  large,  whereas 
they  are  of  about  equal  size  to  others.  Head  deep  brown  (nearly 
black),  with  a  paler  vertical  mark  on  either  side  of  clypeus.  Thoracic 
segments  with  the  usual  chitinous  plates,  that  on  prothorax  single, 
meso-  and  metathorax  with  accessory  marginal  plates ;  from  the  pro- 
to  metathorax  they  become  narrower  from  side  to  side,  wider  from  back 
to  front ;  the  plates  are  deep  black-brown  in  colour,  but  about  half 
their  area  occupied  by  longitudinal  bands  of  pale  terra-cotta,  (1) 
median,  (2)  subdorsal,  (8)  at  margin  of  primary  plates.  The  median 
pale  stripe  has  two  very  dark  spots  in  it  (on  prothorax)  marginally  ; 
the  subdorsal  has  three  such  marks,  two  in  one  dark  cloud  on  meso- 
thorax and  one  on  metathorax  (these  are  like  processes  of  the  outer 
margin  of  the  pale  band) ;  the  secondary  plates  are  dark  and  are  in 
line  with  a  corresponding  dark  mark  at  the  outer  margin  of  the  plate 
on  prothorax.  The  head  and  these  plates  carry  long  hairs  (two-thirds 
the  diameter  of  larva).    The  anal  plate  is  dark  brown,  slightly  pale 
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medially ;  the  plates  of  the  anal  prolegs  are  also  chitinous,  and  brown 
in  colour.  The  remaining  hairs  are  one-fourth,  to  one-third  (for  the 
longest)  the  diameter  of  the  larva;  the  anterior  trapezoidals  are  nearly 
twice  as  far  from  the  middle  line  as  the  posterior,  their  setie  shorter, 
and  placed  on  large  chitinous  plates ;  the  plates  of  the  posterior  are, 
however,  much  larger ;  iii  is  a  very  long  hair,  like  ii ;  the  plates  of 
tubercles  i  and  ii  make,  to  some  extent,  two  subsegments.  The  pro- 
legs  have  a  strong  chitinous  circle  at  base  and  possess  usually  20-21 
(rarely  16)  hooks,  arranged  in  the  normal  horseshoe  fashion,  the 
anterior  limb  being  the  longer ;  the  anal  prolegs  carry  21  or  22  hooks. 
The  spiracles  are  small,  raised,  brown,  chitinous  rings  (Chapman,  from 
larvffi  obtained  at  Cannes).  Bruand  notes  the  larva  as  being:  **  D'un 
blanc-sale  tirant  sur  le  vineux,  avec  deux  raies  laterales  (de  chaque 
cote)  d'un  brun-noiratre,  nettement  indiquees ;  un  tres-petit  point,  de 
meme  couleur,  entre  ces  deux  raies  superieures  ;  et  une  troisieme  ligne, 
peu  reguli^re,  situee  au-dessous  des  stigmates.  Ces  raies  et  ligne  sont 
interrompues  aux  intersections.  La  tete  est  noiratre,  luisante,  ainsi 
que  les  pattes  6cailleuses.  On  distingue  »\  la  loupe,  sur  les  diverses 
parties  du  corps,  des  poils  grisatres,  courts  et  tr^s-fins."  Freyer's 
description  (evidently  under  low  power)  of  the  larva  of  var.  HiehoUUi 
reads  as  follows:  **  Small,  slender  anteriorly,  thickening  posteriorly, 
thorax  and  head  pale  brown,  dorsal  line  yellowish  with  similarly-tinted 
oblique  subdorsal  stripe  on  either  side ;  abdomen  red-brown  without 
distinct  dorsal  line,  but  marked  on  the  sides  with  a  dark  stripe  ;  pro- 
legs  scarcely  visible,  merely  warts."  See  also  Hofmann's  description 
ante,  p.  855,  which  also  refers  to  the  si'hnhlil  form  of  this  species. 

Pupa. — S  •  The  wale  pupa  has  labial  palpi  about  as  long  as  the 
head  is  above  them,  bifurcated  at  tip ;  the  maxillro  are  also  longer  and 
squarer  than  usual ;  the  jaws  long  and  obvious ;  the  cheeks  come 
rather  low  down  ;  the  dorsal  head-piece  minute,  very  narrow  and 
spindle-shaped  ;  antenna)  slightly  beyond  first  pair  of  legs,  the  meso- 
thorax  (but  not  metathorax)  splits  on  dehiscence  ;  two  stout  ventro- 
anal  hooks ;  scars  of  prolegs  very  strongly  marked ;  no  hairs  on  anal 
segment ;  the  abdominal  segments  dorsally  consist  of  a  smooth  area 
(subsegment),  then  a  rough  or  granulated  patch  medially,  followed  by 
a  transverse  series  of  spines  just  anterior  to  i,  which  is  farther  from 
the  median  line  than  ii,  the  latter  some  little  distance  behind  i,  fol- 
lowed in  turn  by  the  intersegmental  membrane  ;  the  intersegmental 
membranes  between  4-5,  5-6,  6-7,  7-8,  with  a  fine  row  of  spines  or 
points  ;  iii  is  above,  iv  and  v  directly  below,  the  spiracles  (v  rather 
below  iv)  ;  vi  appears  to  be  multiplied  into  four  points,  at  least  there 
are  three  points  just  above  a  slight  lateral  depression  and  one  just 
below,  whilst  vii  is  single  just  above  the  scar  of  proleg,  and  viii  consists 
of  three  other  points  just  ventral  to  the  scar.  ?  .  l^hQ  female  pupa  is  pale 
brown  in  colour,  the  head  with  very  large  and  well-marked  clypeus 
extending  nearly  to  vertex,  ending  below  in  the  well-developed  labrum. 
The  pupal  head  resembles  the  larval  head  in  two  points,  not  yet 
observed  as  occurring  in  other  Psychid  pupa?,  r/c,  (1)  In  the  very  large 
and  well-marked  clypeus,  divided  off  from  the  cheeks  by  very  definite 
lines  of  suture,  meeting  at  vertex.  (2)  In  the  cheek-pieces  extending 
backwards  and  gathering  in  to  make  quite  a  neck  behind  towards  the 
1st  thoracic  segment,  i.6'.,  the  face-parts  are  not  a  mere  front  plate  a 
little  hollowed  out  as  in  most  pupsB,  but  tend  to  be  actually  globular, 
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with  a  wide,  but  still  narrowed,  opening  behind.  The  antennaa  are 
placed  on  the  cheeks  a  little  above  and  outside  the  jaws  and  in 
close  relation  to  the  mouth-parts,  and  not  at  the  vertex  as  is  usual. 
They  consist  of  a  bulbous  lappet,  of  about  the  same  size  as  the  jaws  or 
maxillse  articulated  to  a  base  marked  by  a  few  lines  on  the  cheek- 
piece.  The  mandibles  are  quite  definite  rounded  knobs  on  each  side  of 
the  labrum,  and  the  labium  and  maxillfie  are  almost  exact  repetitions 
of  the  labrum  and  mandibles  and  placed  just  below  them.  The  three 
thoracic  segments  carry  below  these  three  pairs  of  legs.  These  are 
not  adherent  to  the  pupa-case,  but  stand  out  separately  though  flatly 
applied  to  it.  They  appear  to  be  definitely  articulated  to  the  pupa 
and  each  to  its  fellow  in  the  middle  line,  they  are  directed  outwards 
and  backwards  and  are  rather  longer  than  the  width  of  a  segment,  and 
about  half  ihis  in  width,  narrowing  to  their  rounded  extremities  and 
curved  so  that  basally  they  proceed  outwards,  apically  more  down- 
wards. Some  obscure  indications  show  that  they  are  three-jointed. 
The  pupa  carries  on  dehiscence  no  dorsal  head-piece,  and  there  can  be 
little  doubt  that  this  is  what  forms  the  greater  part  of  the  carapace 
portion  of  the  head.  In  the  middle  line  below  the  second  and  third 
pairs  of  legs  are  dark  scutcheons  of  chitin,  above  the  legs  on  meso-  and 
metathorax  are  small  lappets  about  one-fifth  of  a  millimetre  in  length 
(the  wings)  directed  ventrally.  The  spiracles  are  without  colour  or 
definite  projections,  the  prolegs  are  well  marked.  The  reversed 
trapezoidals  and  iii  are  very  evident,  also  two  pairs  (iv  and  v)  below 
and  behind  spiracle,  a  solitary  one  well  below  and  in  front  of  these, 
three  in  a  row  pointing  upward  and  forwards  above  proleg,  and  one 
below  it.  The  abdominal  incision  2-8  is  movable  dorsally,  it  has  the 
usual  lateral  branch  of  soft  chitin,  and  is  fixed  ventrally.  The  anterior 
dorsal  hooks  are  small,  there  are  twelve  on  abdominal  segment  4,  26 
on  6  and  6,  about  the  same  number  on  7  ;  they  are  not  in  very  definite 
alignment  and  show  two  (and  even  signs  of  three)  rows.  The  inter- 
segmental spines  small  but  very  definite  on  8-6.  Eminences  on  8-10 
ventrally  suggest  the<7  anal  ventral  hooks.  The  1st  abdominal  seg- 
ment is  narrowed  in  front  and  impressed  by  third  legs  (Chapman). 
The  pupa  somewhat  yellow-brown  with  marked  segmental  incisions 
and  greenish-brown  anterior  parts  (Freyer). 

Dehiscence. — The  male  pupa  emerges  from  the  case  to  about  the 
5th  or  6th  abdominal  segments.  The  face-  and  headparts  remain  with 
the  legs,  etc.,  in  one  piece,  and  separate  from  the  rest  of  the  pupa  so 
far  as  superficial  lines  go,  although  retained  largely  in  position  by  the 
internal  dissepiments,  especially  towards  the  region  of  the  2nd  and  8rd 
tarsi ;  the  piece  is  pushed  forwards  and  to  one  side,  often  looking  as  if  one 
antennal  margin  were  hinged  to  the  adjacent  wing.  The  thorax  splits 
dorsally  to  not  quite  the  posterior  margin  of  mesothorax.  It  stands 
rather  widely  open  and  the  dorsal  head-pieces  are  very  obvious  through 
flimsy  portions  at  its  anterior  margin.  In  the  female  pupa  the  head- 
piece is  carried  away  on  the  imaginal  head,  the  thorax  splits  dorsally 
and  the  leg  region  seems  to  be  somewhat  expanded  without  being 
definitely,  if  at  all,  separated  from  the  lateral  or  wing-region. 

Food-plants. — Grasses — Holcus  species  (Kranz),  grasses  (Bruand), 
?  grass  and  various  low  plants  (Hofmann).  [Assmuss  records  larvaB  on 
Prunus  padua  and  Solanum  dulcamara  in  May.  One  suspects  that  these 
larv»  had  only  gone  to  these  plants  for  pupation.] 
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Habits  and  Habitat. — The  males  fly  in  the  morning  sunshine, 
being  very  active  between  10  a.m.  and  2  p.m.  on  still  quiet  days, 
threading  their  way  (like  soot -flakes)  rapidly  through  the  long  grass 
occasionally  resting  on  the  grass  culms,  with  their  wings  drawn  down 
roof-wise,  or  assembling  to  a  newly  emerged  female.  The  vermiform 
female  does  not  leave  the  puparium,  but,  having  emerged  from  the 
pupa,  she  opens  the  end  of  the  puparium  by  means  of  the  pupal  head 
which  she  carries  on  the  imaginal  head  as  a  protection  during  the 
process.  Whilst  within  the  case  she  is  fertilised  by  the  male  and  lays 
her  eggs  in  the  empty  pupa-skin,  only  dropping  out  herself  when  ovi- 
position  is  quite  completed,  the  last  eggs  being  often  laid  about  the 
mouth  of  the  case.  Hofmann  notes  that  the  case  (of  var.  iieboldii)  is 
generally  spun  up  on  a  grass  culm  or  fallen  leaf  so  that  it  lies 
horizontaUy,  the  $  s  pushing  themselves  forward  so  that  the  head 
opens  the  free  end  of  the  case,  whilst  the  dark  brown  pupal  head-plate 
hangs  on  the  head  of  the  $  imago.  He  notes  that  the  males  usually 
emerge  in  the  evening  or  morning,  fly  neither  far  nor  high,  but 
immediately  seek  out  a  $  ,  pairing  taking  place  as  in  the  Psyches,  the 
act  of  copulation  lasting  about  a  quarter  of  an  hour,  during  which  the 
S  sits  with  wings  folded  together  on  the  case  of  the  $  ,  which  im- 
mediately afterwards  withdraws  into  the  pupal-shell,  packs  this  full  of 
eggs,  and  finally  emerges  from  the  free  end  of  the  case  as  a  mere 
shrivelled-up  skin.  The  species  is  abundant  in  the  damp  meadows  both 
within  and  just  outside  the  woods  at  Chattenden,  and  almost  equally 
so  along  the  drier  rides.  It  sometimes  abounds  in  the  marshes  along 
the  banks  of  the  Medway,  as  in  the  fields  in  and  around  Chattenden 
woods,  and  is  almost  equally  common  on  the  steep  chalk  hills  at 
Cuxton  among  the  rough  grass.  The  species  also  occurs  on  the  slopes 
at  Kingsdown  and  in  the  Warren  at  Folkestone.  Bankes  notes  that  at 
Purbeck,  the  insect  is  restricted  to  a  spot  at  the  inland  edge  of  a  salt- 
marsh  on  the  coast,  where  the  males  fly  over  the  tops  of  the  rushes  in 
the  sunshine  on  calm  days,  and  may  be  taken  at  rest  on  the  stems  after 
flight  is  over;  their  active  period  appears  to  be  from  about  12.80  p.m.- 
2.0  p.m.,  and  he  has  never  taken  them  later  than  5  p.m.  Whittle  ob- 
serves that  the  imagines  may  be  found  in  Epping  Forest,  but  most 
abundantly  on  the  river-wall  of  the  south  and  south-east  Essex  coast 
and  the  edges  of  the  salt-marshes  adjoining.  In  the  Biviera  it 
occurs  almost  everywhere,  on  the  seashore,  on  all  waste  ground,  and 
on  the  wooded  slopes.  At  Golfe-Jouan,  Milli^re  says  the  cases  are  to 
be  found  freely  on  the  sfcone  walls  as  also  at  Cannes,  the  species  being 
very  common.  We  ourselves  found  many  here,  almost  all,  however, 
empty,  in  April,  1898.  In  the  Netherlands  it  is  most  frequent  in  moist 
meadows  (Snellen),  but  Zeller  has  taken  it  up  to  7200ft.  on  the  Albula 
Pass.  Hofmann  says  that  at  Eatisbon  the  species  frequents  dry  sunny 
grassy  spots,  especially  in  the  neigbourhood  of  woods  where  the  male 
is  often  to  be  found  in  the  early  morning  hours,  sitting  on  the  grass 
culms  as  if  drunk.  Bruand  notes  that  in  the  Doubs  dept.,  it  generally 
occurs  in  fields  and  is  especially  abundant  in  mountain  meadows ;  he 
says  that  it  also  occurs  in  damp  meadows  near  Besan9on,  where  the 
cases  are  large,  the  larvee  here  pupating  at  least  eight  days  after  those 
of  other  districts  and  producing  imagines  of  larger  size. 

Time  of  appearance. — The  imagines  generfiJly  appear  in  May  and 
June,  in  early  seasons,  however,  they  occur  in  April  and  May  and,  in 
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late  seasons,  may  be  found  well  into  July.  In  1893  we  captured 
specimens  as  early  as  April  19th,  and  in  1888  as  late  as  July  17th, 
whilst  in  most  seasons  some  five  or  six  weeks  elapse  between  the 
earliest  and  latest  captures,  <».//.,  April  29fch-June  17th,  1898,  at 
Chattenden  in  the  same  meadow.  In  Spain,  in  the  Barcelona  district, 
this  species  occurs  in  March  and  April  (Cuni  y  Martorell)  ;  in  the 
Teruel  district  in  April  and  May  (Zapater)  ;  it  is  also  out  in  March  at 
Cannes,  but  more  abundantly  all  along  the  Riviera  during  April,  the 
earliest  specimen  in  1899  being  taken  at  Mouans  Sartoux  on  March 
8rd  (Tutt) ;  March  and  April,  1899,  at  Alassio  (Chapman)  ;  in  Baden 
it  appears  from  late  April  to  June  (Reutti)  ;  whilst  at  Bergiin  it  occurs 
at  the  end  of  May,  not  appearing  on  the  Weissenstein  until  July,  and 
on  the  Albula  Pass  at  7200ft.  is  to  be  captured  quite  at  the  end  of  the 
latter  month  (Zeller)  ;  in  Lombardy  it  is  recorded  in  June  and  August 
(Turati) ;  Calberla  also  notes  the  moth  as  common  in  July  at  Tivoli  in 
the  Roman  Campagna,  and  Mina-Palumbo  gives  the  same  month  for 
Sicily,  late  dates  for  such  southern  localities,  a  distinct  suspicion  of  a 
second  brood,  especially  as  in  Modena,  it  occurs  in  early  spring  (Fiori) ; 
Rehberg  says  that  it  is  common  in  June  and  July  at  Bremen,  possibly 
due  to  observations  being  made  in  a  late  season  ;  Speyer  notes  cases 
on  May  23rd,  at  Rhoden,  imagines  during  May  and  June  ;  in  Ratisbon 
the  species  appears  in  May  and  June  (Hofmann),  and  Reutti  gives  it 
as  occurring  from  April  to  June  in  Baden ;  Bruand  is  more  precise 
and  says  that  emergence  averages  from  Mayl5th-May  26th,  in  the 
dept.  of  the  Doubs.  No  great  number  of  actual  dates  are  available : 
June  26th,  1866,  at  Hampstead  Heath  (Trimen) ;  May  19th-July  6th, 
1871,  at  Wanstead,  June  2nd,  1884,  June  5th,  1889,  May  19th- 
21st,  1890,  July  7th,  1890,  at  Brentwood,  May  80th,  1892,  May 
22nd-June  10th,  1893,  May  llth-June  16th,  1894,  June  26th, 
1895,  at  Rainham,  June.  5th-15th,  1894,  at  Leigh,  June  8th, 
1895,  at  Leigh  (Burrows);  June  10th,  1877,  in  Epping  Forest, 
June  9th,  1889,  at  Benfleet,  May  22nd,  1892,  at  Shoeburyness, 
May  7th-20th,  1894,  June  8rd,  1894  (imagines  and  cases),  at  Leigh, 
May  12th,  1895,  at  Pitsea,  May  3rd,  1896  (case),  at  Vange,  April  19th 
(case),  June  8rd-7th,  1897,  at  Fobbing  (Whittle) ;  June  18th-15th, 
1887,  June  13th,  1891,  May  29th,  1896,  at  Purbeck,  whilst  cases  found 
at  Purbeck,  on  May  22nd,  1890,  yielded  four  females,  June  1st,  8rd, 
6th,  and  8th,  respectively  (Bankes)  ;  May  6th,  1898,  on  the  Essex 
coast  (Thurnall);  April  19th,  1893,  at  Southend  (Battley);  July  16th, 
1887,  at  Cuxton,  singly,  May  19th-July  20th,  1888,  at  Chattenden, 
July  21st,  1888,  at  Cuxton,  June  lst-18th,  1892,  very  abundant  at 
Chattenden,  April  29th,  1893  (common).  May  13th,  1893  (swarming 
in  thousands),  June  10th,  1893  (still  common),  June  17th,  1898 
(many  fine  specimens),  at  Chattenden,  May  20th,  1898  (common),  at 
Cuxton,  &c.  (Tutt) ;  June  20th- July  5th  (abundant  on  latter  date  but 
worn),  June  12th,  1886,  June  4th,  1892,  very  abundant  at  Chattenden 
(Fenn) ;  June  10th,  1891  (common),  June  22nd,  1892,  two  only.  May 
12th,  1893,  June  14th,  1894,  June  21st,  1895,  June  lst-12th,  1896, 
at  Chattenden,  flying  in  afternoon  sun  (Bower) ;  June  6th,  1897,  at 
Brooke,  I.  of  Wight  (Kaye) ;  August  Ist-lOth,  1897,  at  Dover  (Page) ; 
female  bred  from  Southend,  May  4th,  1898,  male  at  High  Beach, 
April  25th,  1893  (Prout)  ;  June  22nd,  1898,  May  24th,  1899, 
on    Wimbledon    Common  (Gillespie)  ;    Gzekelius  gives  April  19tb, 
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at    Hermannstadt,    and    Staudinger  captured  two  small  specimens 

on  May  2nd  and  5th,  at  Kcrasderc  in  Asia  Minor.     Fritsch  notes 

the  imago   in  Austria,    from  April    15th- June    8rd,  also   two  early 

specimens   at  Salzburg,  March  23rd,  and  April   2nd;  both   he   and 

Zeller  criticise  Heinemann's  indication  of  June  for  the  imago,  yet 

in  the  Brit.  Mus.  collection  some  of  Zeller*s  examples  are  labelled 

Preth,  June  8th,  1867,  Raibl,  June  28th,  1867.     There  are  also  bred 

examples  from  Stelzing,  May  4th,  1862.  Eretschmer  says  that  the  insect 

occurs  in  May,  among  grass  on  the  banks  of  the  Oder,  the  larval  cases 

in  April  on  such  trees  as  have  been  under  water  in  early  spring. 

Oberthiir  notes  it  as  appearing  in  May  and  June,  in  the  fields  in  woods 

about  Rennes.    Freyer  notes  that  cases  from  Ratisbon,  in  April,  1855, 

contained  fully  developed  pupae,  and  the  first  imago  emerged  April  21st. 

Localities. — Cambkidge:  Wicken  (Farren).  Devon:  Ilfracombe  (Nat.  Coll.) 
Dorset:  Purbeck(Banke8),  nr.  Poole  Harbour  (Dale).  Essex:  Wanstead,  Southend, 
Brentwood,  Rainham,  Leigh  (Burrows),  Colcnester  (Harwood),  Epping — Monk's 
Wood  section  (Front),  Beniieet,  Shoeburyness,  Leigh,  Pitsea,  Yange,  Fobbing 
(Whittle).  Gloucester  :  Stapleton  near  Bristol  (Mason).  Hants  :  I.  of  Wight — 
Brooke  (Kaye).  Herts  :  Cheshunt  (Boyd),  Hertford  Heath  (Stephens).  I^nt  : 
Strood,  Chattenden,  Cuxton,  Chatham,  Kingsdown,  Folkestone  (Tutt),  Darenth 
near  Greenhithe,  Dartford  Heath  (Stephens),  Dover  (Page).  Middlesex:  Hamp- 
stead  Heath  (Trimen).  Somerset:  Near  Clevedon  (Mason).  Suffolk:  Laken- 
heath  (Eedle).  Surrey  :  Wandsworth  Common  (Warren),  Wimbledon  Common 
(Gillespie).     Sussex  :   Brighton  dist.  (Cooke). 

Distribution.'-' — Amurland  :  Chaibarowka  (Staudinger).  Asia  Minor  : 
Armenia  (Speyer),  Kerasdere  (Staudinger).  Austro- Hung  art  :  Briinn,  CUli,  Kessen, 
Neutitschein,  llosenau,  Vienna  (Fritsch),  Upper  Austria,  Carniola,  Buda  (Speyer),  Bu- 
kovina,  Czernowitz  (Hormuzaki),  Galicia,  common  (Giirbowski),  Sambow,  Stupnica 
(Nowicki),  Neu  Sandec  (Klemensiewicz),  Stanislawow  (Werchratski),  Pressburg 
(Rozsay),  Prague,  Karlstein  (Nicked),  Raibl,  Preth  (Zeller),  InnsbruckjTyrol— Taufers 


Fehrleiten  at  3900  (German)  feet,  Siebenburgen  =  Transsylvania  (Speyer),  Nagydg 
(Fuss),  Croatia— Crna  Rieka  (Rebel).  Belgium:  Local,  Louvain,  Li^ge,  Mons, 
Brussels  (Donckier).  Buixiaria:  Varna  on  Black  Sea  (Lederer).  France:  Doubs.— 
Morteau,  Saut-du-Doubs,  Besan^on  pniand),  Auae  (Mabille),  Saone-et-Loire 
(Constant),  Marseilles,  Savoy,  Meurthe  dept.  (Speyer),  Eure-et-Loir  (Guen^), 
Sologne-du-Cher,  Nohant  (Sand),  Haute  Garonne,  everywhere  (Caradja),  Bordeaux 
(Brown),  The  Riviera — Cannes,  Auribeau,  Nice,  Ac.  (Tutt),  near  Paris  (Duponchel), 
Eure — ForSt  de  Pont-de-rAiche  (Dupont),  Rennes,  rare,  Ch&teaudun,  Pyr^n^es 
(Oberthiir).  Germany:  Generally  distributed  (Heinemann),  north-west  Germany, 
almost  everywhere  (Jordan),  Rhine  Palatinate  (Bertram),  Wiirtemberg  (Seyffler), 
Giessen  (Dickore),  Eppendorf,  Wohldorf  (Schmeltz),  Offenbach,  the  Taunus,  Wies- 
baden, Wehen,  the  Wetterau  (Koch),  Wismar,  Erlangen,  Holstein  near  Wismar, 
Gottingen  near  Nossen,  Mulhausen,  Black  Forest  to  2300ft.,  Hamburg,  Nossen, 
Waldeck,  Rhoden  (Speyer),  Halle  (Stange),  Erfurt  (Keferstein),  Munich  (Kranz), 
Zeitz-on-the-Elster  (Wilde),  Sulz,  Neustrelitz  (Schmidt),  Bremen,  common 
(Rehberg),  Saxon  Lusatia,  common  (Moeschler),  Dresden,  singly  (Steinert), 
Thuringia,  common  (Krleghoff),  Prussia — rare,  Dantzig,  Konigsberg  (Schmidt), 
Silesia  (Wocke),  Nassau  (Kossler),  Ratisbon  (Schmid),  Dessau  (Richter),  Alsace, 
common  (Peyerimhoff),  Wernigonxle,  Stettin,  very  common  some  years  (Hering), 
Brunswick — Helmstedt,  locally  abundant  in  the  Hartz  (Heinemann),  Hanover, 
common  (Glitz),  Frankfort-on-Oder  (Kretschmer),  Baden,  common,  even  high  up 
the  mountains  (Reutti).  Lechausen,  Derching  (Freyer),  Hildesheim  (Grote),  Mero- 

•  Also  in  Asia  Minor  :  Pontus — Amasia  ^Staudinger).  Austro-Hungary  : 
Croatia — Josef sthal  (Mann),  Wienerwald  (Schleicher).  France  :  Lyon  (Staudinger). 
Germany  :  Bavarian  Pfalz  (Bertram),  Crefeld,  Uerdingen  (StoUwerck),  Gottingen 
(Jordan),    Annaberg    (Junghans).     Italy:    Tarracina    (Costa),    Tuscany,    Turin 

i Staudinger).      Spain  :   North  and  central  Spain — Aragon,  Castile  (Staudinger), 
Bilbao  (ROssler). 
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thai  (Vtgelius),  Bergiin,  Glogau,  Schneeberg,  Stelzing  (Zell.  ooU.),  Eieshof, 
Waldwiese,  Pennin  (Paul  and  Plotz)  Walportzheim  (Maassen).  Italy  :  throughout, 
not  oommon  (Gur6),  Lombardy,  common  (Turati),  Modena  (Fiori),  Piedmont, 
Calabria  fSpeyer),  Koman  Gampagna — Tivoli  ^Galberla|,  Sicily  (Mina-Palumbo), 
Alassio  (Gnapman).  Nethbrlands  :  southern  half  of  Netnerlands  (Snellen),  eastern 
provinces  not  rare,  Breda,  <&c.  (Heylaerts).  Bouhimia:  common,  Slanic,  Oruma- 
zesti  (Garadja).  Bussia:  Baltic  Provinces,  Neu  Easseritz,  St.  Petersburg  (Sintenis), 
Wolmar  (Lutzau),  Moscow  (Albrecht),  Volga  dist. — Kasan  (Eversmann),  St. 
Petersburg  (Erschoff),  Livonia,  Caucasus  prov.  (Speyer),  near  Eokenhusen  (Nolcken). 
Spain  :  Barcelona,  Tibidado,  Vallvidrera  (Guni  y  Martorell),  Grenada  (Bambur), 
Gatalonia  (Martorell  y  Pefla),  Bonda  (Speyer),  Teruel  (Zapater).  Switzerland  : 
Bernese  Alps,  Gadmenthal  (Jaggi),  Upper  Engadine  (Pfaffenzeller),  Albula  Pass, 
Weissenstein  (Zeller),  Weissenberg,  up  to  1200m.  (Huguenin),  Ghur,  Fiirstenau 
(Eillias),  Zurich  (Frey  coll.),  Locarno  (Ghapman). 

Family:  Psychidae. 

We  have  already  noticed  the  principal  facts  relating  to  the  habits 
and  structure  of  the  Psychidae.  The  males  vary  much  in  their  general 
appearance,  some  having  very  wide  ample  wings  and  slender  bodies, 
whilst  others  have  stronger  and  more  pointed  wings  and  stouter  bodies, 
nearly  all  are  dark  in  colour,  usually  unicolorous,  blackish  or  brownish, 
some  clothed  with  well-formed  scales,  others  with  hairlike  scales,  and 
while  some  are  practically  opaque  from  the  density  of  the  wing- 
clothing,  others  are  transparent  owing  to  the  lack  of  it.  The  abdomen 
and  thorax  are  usually  thickly  covered  with  long  hairs,  and  the 
antennae  strongly  bipectinated,  the  dorsum  of  the  shaft  and  pectina- 
tions being  scaled,  except  where  (in  Acanikopsychs,  &c.)  the  scales 
have,  as  a  further  development,  been  lost.  There  are  no  ocelli,  the 
palpi  are  generally  obsolete,  and  the  tongue  is  wanting,  whilst  the  anterior 
tibial  spurs  are  usually  long,  the  posterior  short  or  wanting.  The  peculiar 
manner  in  which  the  abdomen  can  be  stretched  in  order  to  insert  it  in 
the  puparium  for  the  purpose  of  copulation  has  already  been  noticed. 

The  females  are  naked*,  vermiform,  without  traces  of  wings,  the 

*  With  regard  to  this  statement  there  is  much  yet  to  be  learned  about  the  9  s 
of  the  higher  Psychids  and  their  possible  relationships,  and  one  feature  not  yet 
thoroughlv  worked  out  is  that  relating  to  the  woolly  clothing  of  the  6th  and  7th 
abdominal  segments  found  in  some  of  the  higher  Psychids,  and  its  homology  with 
tiie  anal  tuft  of  the  araneiform  females.  Some  females  have  no  such  clothing  and 
others  have  it  strongly  developed.  In  the  families  already  dealt  with  which  have 
not  araneiform  females — ^we  may  note  Bijtigis  bomhycella  as  having  the  ovipositor 
surrounded  by  a  small  whitish  downy  riband,  whilst  that  of  B,  rotundellat  has  a 
tuft  of  short  scales ;  Psychidea  nxtdella  is  more  woolly  around  the  ovipositor  than 
Epiehnopteryx  pulla  which  is  only  slightly  pilose.  Of  the  higher  Psychids,  Bruand 
notes  the  female  of  Scioptera  plumistrella  as  having  some  woolly  tufts  on  the  posterior 
segments,  whilst  that  of  PtUocephaUi  angustella  (stonwxella)  is  said  to  have  the  last 
three  segments  ornamented  with  small  downy  tufts,  and  the  ?  of  Acanthapsyche 
opacella  is  noted  as  possessing  some  small  woolly  tufts  on  segments  4-8.  Ghapman 
reports  it  in  Slandftissia  zermattensUj  and  writes  (Entom.  Record^  xi.,  p.  235) :  **  The 
7tn  abdominal  segment  is  clothed  with  wool,  anteriorly  nearly  all  over,  laterally  for 
the  posterior  half,  narrowing  dorsally  so  as  to  be  narrow  or  wanting  at  the  dorsal 
line.  The  uncovered  portion  of  this  segment  is  so  much  telescoped  into  the  8th, 
that  the  segment  appears  to  be  completely  clothed.  The  6th  segment  has  a  similar 
clothing  of  wool,  but  so  much  lese  in  amount  as  to  form  rather,  perhaps,  two 
ventral  and  two  slighter  lateral  patches ;  a  tmce  also  occurs  on  the  5th  segment. 
This  wool  is  wavy,  closely  set,  and  of  a  bluish-green  colour,  so  that  it  may  easily  be 
mistaken  for  a  growth  of  blue  mould,  perhaps,  because  the  contrast  of  the  colour  of 
the  wool  with  that  of  the  general  surface  is  much  that  of  blue  mould  on  cheese." 
The  female  of  Ptiloeephala  sicheliella  is  figured  by  Bruand  with  a  grand  anal  tuft. 
Is  Uiis  more  developed  in  those  whose  $  s  finally  drop  out,  from  their  cases,  t.^.,  the 
Pupifugae  of  Standfuss  ? 
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legs  are  excessively  rudimentary,  as  also  are  the  eyes,  antennse,  and 
mouth -parts,  whilst  the  ovipositor  appears  to  be  entirely  wanting. 
They  have  as  a  rule  the  head  and  thoracic  segments  fused  into  a  solid, 
corneous  mass  dorsally,  but  distinguishable  by  separating  lines,  and 
there  is  a  series  of  nerve-ganglia  obvious  in  abdominal  segments  2-7 
ventrally,  as  well  as  a  larger  mass  in  the  thoracic  region  and  another 
large  one  at  the  anterior  margin  of  the  1st  abdominal  segment.   There 
appear  to  be  ten  abdominal  segments  recognisable,  but  it  is  difficult  to 
count  them.     The  females  do  not  leave  the  case  on  emergence,  but 
press  themselves  forwards  so  as  to  break  open  the  silken  tube  at  the 
free  end  of  the  puparium,  and  remain  at  that  end  until  copulation  has 
taken  place,  the  male  inserting  its  extensile  abdomen  into  the  puparium 
for  the  purpose,  and  pushing  in  its  body  so  completely  that  the  wings 
are  often  more  or  less  pushed  upwards  by  the  edge  of  the  case. 
Copulation,  as  a  rule,  lasts  but  a  few  minutes  and  the  males  often  pair 
with  more  than  one  female.     Hofmann  notes  that  a  ^  oi  A,  opacella 
emerged  on  May  19th,  copulated  with  two   $  s  almost  immediately 
one  after  the  other,  and  did  not  seem  particularly  weakened  thereby. 
On  the  other  hand,  Bruand  states  that  in  Hyalina  albida  copulation 
lasts  less  than  a  minute  ;  the  male  is  greatly  excited  until  it  is  paired, 
but  then  separation  takes  place  almost  at  once,  and  the  male  appears 
so  exhausted  that  he  flies  only  a  very  short  distance,  and  then  remains 
without  moving  some    hours,   and    frequently  dies  without  again 
recovering  from  his  weakened  condition. 

After  egg-laying  is  finished  the  females  of  the  Pupifugae  fall  from 
the  puparium,  but  those  of  the  Pupicolae  are  reputed  to  remain  within 
it.  Bruand  separates  his  section  B  {Mmi.  des  Psych. ,  pp.  86  and  44) 
into  two  groups  of  Pupicolae  of  which  he  states :  **  Femelles  h  chrysa- 
lides (a)  bicolores,  (b)  unicolores,  d'oi\  elles  ne  sortent  pas,  meme 
lorsque  I'accouplement  n*a  pas  eu  lieu."  These  groups  are  constituted 
as  follows: 

1.  Atribombycella  (gratlinella),  apifarmella*  (apiformis)^  conttaneella*^  vicieUa*, 
faseiculella^  stetinella,  tahanivicinella* , 

2.  Albivitrella  {allAda),  lorquiniella* ^  plumoieUa*, 

Standfuss  divides  the  Pupicolae  into  three  groups  as  follows : 

1.  HirtuteUa,  itandfutiii. 

2.  Viciella,  iietineniitt  vtodrtna,   turatiij    carutancella    {praeceUentj  Stdgr.), 
graslinellat  hruandif  crasticomii, 

3.  ApiformU, 

There  are  still  some  points  not  at  all  clearly  made  out  as  to  the 
females  usually  placed  in  this  group,  e.^.,  Bruand  includes  some  of  the 
Oreopsychid  females  here,  and  says  that  that  of  Hyalina  albida,  does 
not  leave  the  puparium  after  laying  her  eggs,  but  the  shrivelled-up 
body  remains  in  the  aperture  thereof,  whilst  the  newly-hatched  larvse 
not  only  strip  the  case  which  contained  them  to  build  their  cases,  but 
use  also  the  remains  of  their  parent.  Bruand,  as  we  have  noted 
(a7ite,  p.  115)  strangely  fell  into  the  common  error  of  supposing  that 
the  $  sometimes  turned  round  for  the  purpose  of  copulation,  and  writes 
of  i/.  albida  :  **  La  femelle  n'en  sort  pas  pour  s'accoupler ;  elle  se 
contente  d'en  fendre  Textr^mit^,  apres  s'etre  retourn^e,  de  mani^re  k 
presenter  la  partie  anale  k  Touverture  du  fourreau,"  whilst  of  the  $  of 
Megalophanes  conntancella  he  writes  :  "La  femelle  ne  quitte  jamais  sa 

*  Bruand  evidently  had  never  seen  the  females  of  these  species. 
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chrysalide.  .  .  .  ponr  s*accoiipler  elle  se  contente  de  fendre  son 
enveloppe  k  la  partie  anale."  It  is  highly  probable  that,  without 
exception,  the  head  of  the  Psychid  ?  is  towards  the  open  end  of  the 
case  and  that  copulation  is  effected  by  the  insertion  of  the  male  abdo- 
men. The  marvellous  development  of  the  male  generative  organs 
(pi.  v.,  fig.  2)  of  Thyridupteryx  ephcincrae/oiinis  gives  some  idea  of 
the  specialisation  that  has  taken  place  in  order  to  meet  the  necessities 
of  pairing  whilst  the  female  remains  in  the  case,  her  head  towards  the 
aperture  and  the  generative  organs  farthest  removed  from  the  point 
of  entry. 

The  mode  of  pairing  in  the  higher  Psychids  is  well  illustrated  by 
Chapman's  description  of  the  process  in  Standfnma  zermatUmu  (Ent. 
Rec.f  xi.,  pp.  286-2B7).  He  notes  that  the  female  moth  comes  partially 
out  of  her  pupal  shell  and  sufficiently  far  out  of  the  silken  case  to  pro- 
trude her  head  and  then  retreats,  tlie  object  of  this  movement  being 
evidently  to  expand  the  tubular  mouth  of  the  silken  case  which  remains 
open,  the  aperture  being  of  nearly  the  same  diameter  as  the  opening 
in  the  male  case  by  which  the  pupa  emerges.  The  <^  thrusts  the 
extremity  of  his  abdomen  into  the  open  end  of  the  case,  proceeding 
gradually  to  work  into  the  case  the  whole  of  his  abdomen,  until,  in 
perhaps  two  minutes,  it  is  buried  right  up  to  the  thorax,  so  closely  as 
to  push  forwards  the  hindwings  by  the  margin  of  the  case  pressing 
against  their  bases.  The  male  then  becomes  quiescent,  maintaining 
this  position  for  about  three  minutes,  when  he  somewhat  rapidly 
releases  himself  and  flies  off.  Examining  him  whilst  in  situ  in  the 
case,  the  first  and  second  pairs  of  legs  could  be  seen,  but  no  sign  of 
the  third  pair,  which  appeared  to  be  included  with  the  abdomen  in  the 
case  of  the  2  moth,  and  there  appears  no  doubt  that  they  entered  the 
case  with  or  before  the  abdomen  and  were  used  as  a  means  of  drawing 
the  latter  into  the  case.  Assuming  that  it  is  the  rule  for  the  third 
pair  of  legs  to  be  introduced  in  this  way  into  the  case,  it  would  afford 
an  explanation  of  the  loss  of  the  tibial  spurs  that  are  so  well-developed 
in  the  earlier  (Solenobiid  and  Fumeid)  divisions  of  the  superfamily. 

We  have  already  noticed  {antCj  vol.  i.,  pp.  28-80)  several  species 
of  the  higher  Psychids  in  which  parthenogenesis  is  said  to  occur.  We 
still  want  many  definite  experiments  before  we  can  claim  to  know  any- 
thing satisfactory  about  it  in  the  higher  groups,  although  its  occurrence 
is  beyond  question  in  the  Solenobiids  (antey  pp.  157-161, 171-181).  Stand- 
fuss  asserts  (Scldcs,  Art.  Psych. ^  p.  18)  that  on  May  27th  he  collected 
.  .  .  .  81  cases  of  Psyche  viadrinciy  four  already  spun  up,  but  even 
these  four  crawled  on  being  disturbed,  hence  all  larvae.  He  then 
details  his  very  carefully  conducted  experiments  that  proved  that  six  out 
of  the  41  ?  s  of  this  species  produced  parthenogenetic  larvie.  Their 
vitality  appeared  very  slight,  and  as  he  had  failed  to  breed  partheno- 
genetic P.  stetinemh,  in  1877-1878,  he  did  not  try  to  breed  them. 
He  further  notes  that  he  had  never  observed  parthenogenesis  in  Sterr- 
hopteri.v  hirsutella^  S.  stanclfussi,  or  Stcnojihaiies  yraslinella^  and  suspects 
that  it  never  occurs  in  Acanthoiisychc  opacdla,  Pachythiia  villosella 
or  Canephora  unicolor. 

The  eggs  are  laid  in  the  empty  pupa-shell,  filling  the  latter  so 
completely  as  to  leave  one  with  the  impression  that  one  still  has  the 
pupa  under  examination.  They  are  usually  so  delicate  that  the 
slightest  touch  ruptures  them  and  one  is  at  a  loss  to  understand  how 
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the  newly-hatched  larvas  at  the  bottom  of  the  case  (which  are  hatched 
from  the  eggs  first  laid),  manage  to  escape  at  all.  The  way  in  which 
the  eggs  are  packed  is  suggested  in  pi.  v.,  fig.  Se. 

The  young  larvae  as  soon  as  hatched  (pi.  v.,  figs.  4a-/)  make 
themselves  cases,  usually  robbing  the  maternal  case  for  the  purpose, 
forming  first  a  small  oval  collar  which  is  gradually  increased  in  length 
(figs.  4a-/)  until  the  case  is  completed.  The  young  larvaa  appear 
to  be  very  generally  more  or  less  polyphagous,  feeding  on  low  plants, 
grasses,  and  more  rarely  upon  the  leaves  of  shrubs  and  bushes.  The 
excrement  is  got  rid  of  through  the  posterior  end  of  the  case.  The  larval 
cases  are  covered  with  rock  or  plant  debris.  As  the  larvaa  increase  in 
size,  coarser  material  is  used,  with  which  to  clothe  their  cases,  and, 
although  there  is  considerable  variation  in  the  materials  used,  there  is 
a  very  general  similarity  in  the  cases  of  the  same  species,  and,  in 
nature,  each  species  uses  somewhat  similar  materials  if  available,  or, 
if  different  materials  be  used,  they  are  attached  similarly.  The  case 
is  spun  down  at  each  moult  and  at  pupation,  and  the  number  of  moults 
varies  with  the  species,  rarely,  however,  exceeding  five.  The  larvae  are 
usually  most  active  in  the  hot  sunshine,  because  they  chiefly  feed  by  day, 
although  Standfuss  notes  SU'fwphanes  i/raslinella,  Sterrho2)terLv  stand- 
fiissij  and  probably  Pachytlielia  villosella,  as  feeding  almost  exclusively 
by  night.  Some  species  feed  up  rapidly  and  undergo  their  transforma- 
tions in  one  year,  others  feed  up  more  slowly  and  hybernate  the  first 
winter  as  a  small,  and  the  second  as  an  almost  full-grown,  larva,  and 
thus  take  two  years  to  complete  their  metamorphosis,  whilst  almost 
all  the  species  pupate  in  the  spring  or  early  summer.  Hofmann  notes 
that  Ptilocephala  atra  {anymtella)  and  Pachijthelia  villosella  are  among 
those  that  are  scarcely  half  grown  during  the  first  winter  and  hybernate  a 
second  winter  fully  grown,  appearing  as  imagines  the  following  summer. 
Hartmann  observes  that,  in  his  experience,  C.  iinicolor,  P,  villosella 
and  Stenophanes  (jraslinella^  hibernate  twice  as  larvae,  and  Standfuss 
also  allows  S,  (jraslinella,  Sterrliopterix  standfussi^  C.  xtnicolory  Psxjclis 
riciella  and  P.  villosella  two  years  before  becoming  full-fed.  We  have 
already  noted  that  many  of  the  larvae  are  general  feeders,  although 
some  few  appear  to  be  restricted  to  special  food-plants — ^grass,  plantain, 
lettuce,  willow,  &c.,  are  given  by  various  authors  as  being  generally 
acceptable.  The  peculiar  manner  in  which  the  larvae  walk,  the  third 
pair  of  legs  being  moved  forwards  together  as  if  they  were  the  prongs 
of  a  fork,  has  repeatedly  been  noticed. 

Until  the  newly-hatched  larva  has  constructed  its  case  it  is  very 
restless  and  refuses  to  eat.  Under  artificial  conditions  the  larvae  will 
sometimes  utilise  unusual  materials  for  this  purpose,  fragments  of  paper, 
cork,  &c.,  but  in  nature  many  species  are  somewhat  particular  as  to 
the  materials  used,  and  the  cases  of  such  species  as  Amicta  quadrangidaris 
and  Chalia  hockiwjii  are  as  remarkable  for  the  accuracy  of  their  con- 
struction and  the  regularity  of  the  pieces  bitten  off  with  which 
to  form  the  case,  as  are  the  snailshell-like  cases  of  Apterona,  the 
species  of  which  construct,  with  silk  and  earth  and  vegetable  debris^ 
cases  that  are  exactly  like  the  shell  of  a  snail.  Although  the 
female  cases  are  usually  much  larger  than  those  of  the  male,  the 
latter  frequently  uses  coarser  material,  and  Hofmann  specially  notes 
the  male  case  of  Orcopsyche  viuscella  as  being  of  smaller  size  and 
more  slender  form  than  the  female  case.    We  have  already  observed 
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that  when  fall-fed  the  larv»  of  the  two  sexes  of  some  species  take  up 
different  positions  for  pupation,  but  Zincken  stated  (Gerniar's  Matj. 
Knt,j  i.y  p.  81)  that  those  of  some  species  live  separately  on  different  food- 
plants,  whilst  Bchedl  ( Wun,  ErU,  Monats. ,  i. ,  p.  78)  makes  a  similar  obser- 
vation concerning  PtUocephala  atra  {awjmteUd),  Hofmann  considers 
that  this  is  the  explanation  of  our  sometimes  finding  only  males  and 
at  other  times  only  females  in  a  given  locality,  and  adds  that  the  male 
larvsB  usually  select  a  low  open  place  for  pupation,  exposed  to  the  sun, 
where  they  are  influenced  by  the  moisture  of  the  dew,  whilst  the 
females  select  an  exposed  position,  possibly  for  the  purpose  of  fertilisa- 
tion. There  are,  of  course,  many  exceptions,  and  Hofmann  further 
observes  that  he  has  always  found  the  ^  and  $  cases  of  PtUocephala 
atra  (angusteUa)  at  Batisbon  in  the  same  place,  although  elsewhere  in 
different  places. 

The  male  pupa  (described  ant«,  pp.  109-110,275)  has  two  strong  ventre- 
anal  hooks,  and,  besides  the  anterior  dorsal  spines  which  point  backwards, 
has  a  row  of  intersegmental  spines  directed  forwards,  on  the  posterior 
portions  of  the  abdominal  segments  5-8.  Bacot  and  Chapman  have 
noticed  {Ent.  Record,  xi.,  p.  181)  those  of  Stand/ussia  zerniattensis,  and 
Chapman  writes  that  these  posterior  spines  are  very  remarkable  and 
are  on  that  portion  of  the  intersegmental  membrane  that  folds  in,  a 
very  unusual  situation  for  spines.  When  the  segment  is  fully  stretched 
they  point  forwards  rather  than  backwards.  As  the  segments  close 
and  the  membrane  rolls  under,  they  will  point  outwai^ds  and  then 
backwards,  as  they  disappear  into  the  incision.  They  act,  therefore, 
not  merely  as  points  of  purchase  against  the  silken  interior  of  the  case, 
but  as  levers.  They  appear  to  be  characteristic  of  all  Macro-Psychid 
male  and  female  pupae.  The  head-parts,  antennte,  and  appendages  are 
well-developed  and  the  pupa  before  emergence  moves  freely  up  and 
down  the  silken  tube  of  the  case  which  serves  as  a  puparium,  and  when 
emergence  takes  place  the  ^  pupa  is  much  protruded  from  the 
extremity  of  the  case.  The  $  pupa  is  very  different  from  that  of  the 
^  ,  and  structurally  partakes,  to  a  great  extent,  of  the  modifications 
exhibited  by  the  ?  imago.  It  is  usually  delicate,  but  in  some  of  the 
exotic  (and  a  few  Palaearctic)  species  is  robust  and  strong.  The  head- 
parts,  wing-cases,  mouth-structures,  and  appendages,  all  show  extreme 
modification,  and  the  anterior  dorsal  hooks  that  characterise  the  male 
pupa  are  usually  much  less  wrell-developed  in  that  of  the  female.  The 
head-piece  is  ventral  and  ill-developed,  the  labrum  small,  the  maxillae  re- 
duced to  a  triangular  wedge  just  outside  the  labial  palpi,  which  are  fully 
exposed  ;  the  maxillary  palpi  may  be  lost,  but  are  generally  represented 
by  a  short  process  at  the  outer  angle  of  the  maxillae ;  the  labium  is  divided 
into  three  portions ;  the  antennae  are  represented  by  small  conical 
projections;  the  legs  small  and  protuberant,  &c.  The  $  pupa-case 
remains  within  the  puparium  and  is  filled  with  eggs  by  the  $  imago. 
The  pupal  period  appears  rarely  to  last  less  than  a  month,  often 
perhaps  longer,  and  emergence  usually  takes  place  at  a  fairly  constant 
time  of  day  for  the  same  species  {vide,  ante,  p.  107).  Hofmann  notes 
8  a.m. -11  a.m.  for  PtUocephala  atra  {aiigustella),  AcantJwpsycJve  opa- 
cella,  and  Oreopsyche  musceUa,  5  p.m. -7  p.m.  for  Canephora  unicolor, 
Pachy  thelia  viUosella  and  Sterrhoptenx  hirsutella, 

Bodine  obser\'es  {Antennae  of  Lepidopt^ra,  p.  81)  that  the  males  of 
the  American  Psychids  have  antenna  <'  quite  highly  developed  in 
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certain  directions,  yet,  as  a  whole,  they  are  of  a  very  generalised  type. 
As  in  the  Megalopyfjidciej  nearly  the  whole  of  the  surface  of  the  scape 
and  pedicel  is  covered  with  long,  narrow,  hair-like  scales,  and  all  of 
the  clavola  excepting  the  ventral  aspect  is  clothed  with  scales  of  but 
little  higher  type.  The  greatest  development  is  reached  in  the 
pectinations.  Relatively,  they  are  the  longest  found  among  the 
lepidoptera.  In  Psyche  confederata  some  of  those  near  the  middle  of 
the  clavola  attain  a  length  equal  to  one-half  that  of  the  whole  antenna. 
The  bases  of  the  pectinations  have  migrated  proximad  and  occupy  a 
central  position  on  the  segments.  Hairs  of  the  third  type  are  numerous 
on  the  ventral  surface  of  both  shaft  and  pectinations.  They  are  well 
developed,  but  have  no  regular  arrangement  in  their  insertion.  Pits 
are  rare,  and  are  limited  in  the  forms  studied  to  the  two  or  three  distal 
pairs  of  pectinations.  Cones  also  are  rare,  and  when  present  are 
situated  at  the  ends  of  the  pectinations.  The  antenneB  of  Thyndopteryx 
epliemeraeformis  present  a  peculiarity  in  the  joint  between  the  scape 
and  the  pedicel.  The  latter  segment  is  jointed,  not  at  the  apex  of  the 
scape  in  the  ordinary  way,  but  is  set  obliquely  on  the  caudal  edge  of 
the  apex.**  The  interesting  facts  observed  by  the  study  of  the  Psychid 
antennaB  give  considerable  clues  as  to  the  line  of  evolution  of  the 
superfamily,  and,  apart  from  the  Epichnopterygid  antenna  already 
discussed  {anUj  p.  837),  one  finds  that  whilst  the  Psychinae  have 
densely  scaled  shaft  and  pectinations,  those  of  the  Acanthopsychinae, 
tend  to  lose  the  scaling  first  from  the  pectinations  and  afterwards 
from  the  shaft  {vide,  jyost,  pp.  875-876). 

Kellogg  notes  {Taxonomic  value  of  scales  of  Lepidoptera,  p.  86)  of 
the  scales  of  Psychidae  (which,  in  North  America,  comprise  only  ten 
known  species  in  the  five  genera — PsycJie,  PseudopsycJie,  Platocoeticiis, 
Thyndopteryx,  and  Oiketicus)  as  follows :  '*  Of  four  genera  examined 
the  correspondence  in  scale-specialisation  is  obvious.  The  wings  are 
sparsely  scaled  (in  Thyridopteryx  the  scales  are  disappearing,  the  wings 
being  mostly  clear  and  unsealed^  and  there  is  little  arrangement  of  the 
scales  into  rows.  The  specialised  scales  in  the  family  are  small, 
narrow,  strongly  pectinated,  usually  with  two  short  points  ^as  in 
Thyridopteryx  and  Pseudopsyche),  or  with  three  short  teeth  (as  in 
PseudopsycJie),  or  with  one  point  ^s  in  Psyche  and  Oiketicus).  The  line 
of  specialisation  is  as  follows :  The  hair-form  shortens,  widens,  and 
divides  at  the  tip  into  two  very  short  points,  which  persist  or  disappear 
during  the  continued  shortening  and  widening  of  the  scale.  The 
points  are  acute  and  never  more  than  one-fifth  the  length  of  the  whole 
scale.  The  striae  average  about  *002mm.  apart."  One  suspects  that 
the  clear  wing-membrane  found  in  many  Psychids  is  the  result  of 
specialisation,  normal  scaling  being  characteristic  of  the  most 
generalised  Psychids.  We  find  in  the  scale-clothing  of  these  insects 
not  only  the  generalised  scale-hairs  and  well-developed  scales,  but 
specialised  hair- scales  in  varying  numbers  in  different  species,  the 
latter  being  more  particularly  abundant  in  those  families  that  other 
structures  suggest  as  the  most  specialised.  We  are  inclined,  therefore, 
to  look  on  these  hair-scales,  as  specialised  by  degradation,  and  leading 
up  to  the  total  suppression  of  all  scale-structure,  a  line  of  evolution 
which  finally  culminates  in  the  development  of  a  perfectly  transparent 
wing-membrane  practically  devoid  of  any  scale-clothing. 

The    immense  abundance  of    some  species    in    their    restricted 
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localities  is  almost  incredible.  Chapman  states  that  Constant  informed 
him  that  Apterona  Mix:  was  in  thousands  on  the  shore  at  the  mouth 
of  the  Var,  and  that  he  himself  saw  certain  tree-trunks,  at  the  end  of 
March,  1899,  in  the  Albenga  valley,  covered  with  them,  they  were 
literally  in  thousands.  These  were  of  course  empty  cases,  all  firmly 
attached  to  the  trees,  and  were  probably  an  accumulation  of  several 
years.  According  to  Ingenitzky  {Xool,  Anz,,  xx.,  p.  473)  Psycfie  helix 
is  found  in  great  numbers  near  Lake  Issyk-kul  in  Central  Asia,  where 
the  larvae  feed  in  their  snailshell-like  cases,  on  a  grass,  just  like 
snails. 

How  far  altitude  governs  emergence  is  well  exhibited  by  observa- 
tions on  StandfiLma  zermattensis.  On  April  5th,  1899,  Chapman  found 
the  cases  abundant  on  the  rocks,  near  Ancona,  on  the  shores  of  Lake 
Maggiore  whilst  the  male  moths  were  observed  on  the  wing  on  April 
15th,  but  the  empty  pupa-cases  found  earlier  showed  that  the  species 
had  been  out  for  some  time  before  this.  It  was  still  out  on  June  30th, 
at  1400ft.  elevation,  near  Bignasco,  and  one  was  captured  as  late  as 
August  5th  at  Simplon,  at  4900ft.  These  dates  all  refer  to  the  same 
season,  1899. 

Petersen  notes  that  the  male  of  5.  statulfussi  is  reported  to  fly  at 
night,  and  states  that  other  Psychids  have  the  habit,  as  he  himself  had 
taken  Aniicta  febretta,  in  Persia,  in  the  evening  at  light. 

Our  ignorance  of  the  structural  details  of  the  higher  Psychids,  i.e., 
the  Psychidaef  is  so  profound  that  it  is  practically  impossible  to  check 
any  system  of  classification  suggested  by  a  consideration  of  the 
imagines  by  reference  to  the  oval,  larval,  or  pupal  stages,  and  even  the 
$  s  of  most  of  the  species,  except  as  cabinet  mummies,  are  almost 
equally  unknown.  It  is  evident,  therefore,  that,  in  any  consideration 
of  the  relationship  existing  between  the  various  sections  into  which 
this  family  falls,  we  have  less  ground  for  safe  generalisation  than  in 
the  preceding  portion  of  our  work  in  the  superfamily. 

Study  of  the  imagines,  however,  shows  that  the  ^  of  the  primitive 
Psychid,  by  the  time  that  it  had  evolved  sufficiently  to  bo  considered 
as  belonging  to  the  Psychidae,  had  antennea  scaled  to  the  ends  of  the 
pectinations,  an  anterior  tibial  spur  of  considerable  length  (-80- '85),  and 
a  well-developed  cellula  intrusa,  but  had  almost  lost  the  posterior  tibial 
spurs.     It  then  appears  to  have  divided  into  two  branches : 

1.  Preserving  the  tibial  spnrs,  but  with  a  tendency  to  lose  the  antennal  scaling, 

2.  Preserving  the  antennal  scaling,  bat  losing  the  tibial  spurs. 

In  1,  the  cellula  intrusa  was  not  frequently  lost,  in  2  it  was  usually 
lost.  In  a  branch  of  1  (Oiketicids)  there  appeared  a  strong  tendency 
to  a  diminished  size  of  the  hindwings,  and  to  a  strengthening  of  the 
opposed  (inner)  wing-margin  with  accessory  or  newly-developed 
nervures.  The  other  branch  of  1  (Acanthopsychids)  had  tendencies 
more  like  those  characterising  section  2. 

We  have  altogether  insufficient  material  to  form  any  valuable 
conclusion  as  to  the  Apteronids.  They  are  clearly  a  branch  of  2  that 
has  developed  the  scaling  of  the  antennal  pectinations  into  very  dense 
and  thick  masses  of  hair-scales.  It  is  very  possibly,  however,  fully 
entitled  to  subfamily  rank  with  Acanthopsychinae  and  Psychinae. 

The  Oiketicids  {Oiketicus,  L.-G.,  and  Lamdoicnia^  Heyl.)  and 
Psychids  {Animvla,  H.-S.,  AcantHiopsycIie,  Heyl.,  Psyche,  Schrk., 
Apterona,  Mill.)  are  defined  by  Heylaerts  as  follows : 
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Les  ailes  ant^rieores  ont  deax  internes,  dont  la  supiSrieure  B'ana- 
stomose  aveo  la  dorsale,  qui  ^met  quelques  rameaux  vers  le  bord 
interne.  La  cellule  discoidale  des  ailes  ant^rieures  et  post^rieures 
a  une  cellule  interpos^e.  Les  tibias  ant^rieurs  portent  une  ^pine 
tibiale  tres  longue Oiketicina. 

Les  ailes  ant^rieures  ont  deux  internes,  qui  s^anastomosent  ou  restent 
separ^es.  La  dorsale  6met  toujours  un  seul  rameau  vers  le  bord 
interne.  II  ne  se  trouve  pas  une  cellule  interpos^e  sur  les  ailes 
antcrieures  et  post^rieures.  Les  tibias  post^rieurs  portent  une  seule 
paire  d'eperons  trds  courts,  et  les  pattes  postdrieuressont  plus  courtes 
que  les  antcrieures,  dont  les  tibias  ont  ou  non  un  Cpine  tibiale      . .     Piy china. 

Although  neuration  is  such  an  unsatisfactory  character  (when 
considered  alone)  in  this  superfamily,  on  which  to  rely  for  any  classifi- 
catory  purpose,  it  may  be  taken  as  supplementing  the  details  available 
from  the  scaling,  antennas,  and  tibial  spurs.  Chapman  considers,  there- 
fore, that  the  neurational  characters  on  which  the  division  Oiketicina  is 
founded,  are  so  variable  and  grade  so  regularly  into  Acanthjopsyche^ 
Heyl.,  a  single  species  even  presenting  individuals  of  marked  Oiketicid 
neuration,  and  others  of  the  most  simple  Acanthopsychid  neuration,  that 
although  neurational  characters  may  be  used  conveniently  to  divide 
Oiketicm  from  Acanthopsyclie,  they  are  worthless  when  used  to  separate 
Acantfiopsyche  from  Oiketvcus  and  group  it  with  the  other  spurless 
Psyches.  He  notes,  for  example,  that  (1^  Heylaerts'  Oiketicina  has  two 
or  more  nervures  to  the  inner  margin,  (2)  nis  Psychina  has  one  nervure  to 
the  inner  margin,  (8)  Moore's  Chalia  has  no  nervure  to  the  inner  margin, 
and  yet,  in  the  British  Museum  collection,  Thyndoptei-yx  eplxeme- 
raeformis  presents  some  specimens  with  three,  others  with  two,  some 
with  one,  and  yet  others  with  no,  nervures  to  the  inner  margin. 

We  have  already  discussed  at  some  length  (ante,  pp.  272-275)  our 
views  as  to  the  relationship  of  the  Pgychulae  (in  soisu  strict,) ,  and  it 
will  be  observed  that  we  are  there  inclined  to  separate  the  Oiketicids 
from  the  Psychidae,  and  to  give  equal  rank  to  the  Acanthopsychids, 
Psychids  (Empedopsychids),  and  Oreopsychids.  From  the  conclusions 
at  which  we  there  arrived  Chapman  dissents  on  two  points,  t*u., 

(1)  The  separation  of  the  Oiketicids  as  a  distinct  family — these  he 
would  unite  with  the  Acanthopsychids  in  the  ^\ihi9XDi\y  Acanthopsychinae. 

(2)  The  subfamily  rank  of  the  Ewpedopsychinae  and  Oreopnychinae — 
these  he  would  make  tribes  of  the  subfamily  Psychinae.  As  illustrat- 
ing his  view  he  suggests  the  following  grouping  of  this  family : 

Fam. :  Psychidae — vermiform  $  ;  antennal  pectinations  scaled. 

I.  Acanthopsychinae — long  anterior  tibial  spurs* ;  tend  to  lose  scaling  of 
antennsB  (first  on  pectinations). 

1.  Oiketicidi — with  forked  median  (cellula   intrusa) ;    hindwings 

often  reduced  in  size  and  with  produced  anal  angle ;  accessory 
nervures  developed  at  inner  margin  of  forewing  and  costal 
margin  of  hindwing ;  wing-scales  often  well-developed. 

2.  Acanthopsychidi — median  nervure  simple,  strong  tendency  for 

la  of  forewings  to  dwindle ;  wing-scales  ill-developed. 
II.  Psychinae — ^no  anterior  tibial  spurs,  antennee  and  pectinations  retain 
scaling ;  wing-scales  usually  hair-iike. 

1.  Psychidi — ^hindwing  with  costal  nervure. 

2.  Oreopaychidi — hindwing  without  costal  nervure. 

It  will  be  observed  that  the  divisions  here  suggested  are  essentially 
those  that  we  have  previously  set  forth  (ante,  pp.  2G8,  274,  275),  the 
main  difference  being  that  of  the  value  to  be  assigned  to  them,  nor 

*  A  few  branches  of  the  Acanthopiyehinae  lose  the  anterior  tibial  spurs. 
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does  our  present  knowledge  enable  us  to  offer  any  serious  criticism  to 
this  scheme.  One  might  object  that,  although  the  subfamilies  are 
defined  on  antennal  and  tibial  structural  peculiarities,  the  tribal  sections 
are  separated  on  neurational  characters,  but  it  must  not  be  overlooked 
that  the  same  division  has  been  made  {ayiUj  p.  274)  on  other  grounds. 
So  far  as  the  Oiketicids  and  Acanthopsychids  are  concerned,  one  is  led 
to  suppose  that  Chapman  is  quite  correct,  at  least  an  attempt  to  sum 
up  the  characters  presented  by  these,  shows  much  in  favour  of  his 
view.  The  common  characters  presented  by  the  antenn©  {ante,  p. 
278),  the  anterior  tibial  spurs  (ante,  pp.  278,  274,  275),  the  presence 
of  well-developed  wing-scales  (ante,  p.  274),  the  development  of  supple- 
mentary wing  nervures  {anU,  p.  275),  and  the  not  yet  complete  loss  of 
the  posterior  tibial  spurs  {ante,  p.  271),  form  an  accumulation  of 
details  that  unite  the  Oiketicids  and  Acanthopsychids,  and  separate 
them  from  the  Psychids  {ue.,  the  Empedopsychids  and  Oreopsychids). 
Such  an  array  of  facts  it  would  be  idle  not  to  recognise.  One  regrets 
not  to  be  able  to  support  them  with  characters  drawn  from  the  early 
stages,  but,  as  we  have  already  stated,  our  knowledge  of  these  is  as 
yet  too  imperfect  to  allow  us  to  satisfactorily  attempt  the  task.  One 
suspects,  however,  that  the  Oiketicids  are  more  generalised  than  the 
Acanthopsychids  {ante,  p.  274).  This  view  would  appear  to  be  sup- 
ported by  the  peculiarities  exhibited  by  the  better  scaled  antennae,  by 
the  presence  of  the  cellula  intrusa,  by  the  broader  and  generally  less 
hair-like  scales,  by  the  somewhat  less  delicate  condition  of  the  ova,  and 
the  plentiful  supply  of  soft  silky  hair'^''  in  which  the  ova  are  embedded 
{Ent,  Rec,  vii.,  p.  128),  a  fact  that  suggests  some  marked  constitutional 
difference  in  the  females.  With  regard  to  the  subfamilies  into  which 
the  Psychidae  are  here  divided,  we  have  no  Oiketicids  in  Britain,  two 
Acanthopsychids,  one  Psychid,  and  no  Oreopsychid.  None  of  the 
known  species  of  Apterona  {hdix,  /  lulicinoides,  crenulella,  gracilis, 
pusiella)  are  found  with  us,  so  that  our  native  list  is  a  very  poor  and 
meagre  one.  Whether  the  Psycheoidids  belong  to  this,  or  form  a 
separate  family,  we  are  not  in  a  position  to  judge,  but  Heylaerts 
excludes  them,  and  gives  them  a  rank  equal  to  our  Psi/chidae.  He 
defines  the  group  as  follows : 

Les  ailes  ant^rieures  ont  deux  internes  separees,  dont  la  sap^rlenre  est  tr^s 
mince.  La  dorsale  ne  se  bifurque  pas.  Point  de  cellule  interpos^e  ou  il  y  en  a  une. 
Les  tibias  posterieurs  ne  portent  qu'uue  seule  paire  d'eperans  plus  ou  moins 
prononces    . .         . .         . .         . .         . .         . .         . .         . .     Ptycheoidiiiaj  Heyl. 

Explanation  of  Plate  V. 
Thyndopteryx  ephemeraefoiinis  presents  in  most  of  its  characters 
well-marked  and  typical  Acanthopsychid  features.  Its  life-history, 
already  referred  to  {ante,  pp.  868  et  seq.)  was  worked  out  by  Riley, 
to  whom  we  are  indebted  for  the  figures  represented  in  the  plate. 
These  are : — 

Fig.  1.  a.  Case  showing  ?  at  entrance.  male  genitalia  when  extended. 

h.  Female  much  enlarged.  c.  Genitalia  from  below,  d.  Geni- 

Fig.  2.  &.  End  of  male  abdomen  show-  talia  from  above. 

ing,   k'i^  the  detailed  parts    of 


•  Smith  notes  the  eggs  of  Thyridopteryx  ephemeracfomiU  as  being  surrounded 
by  a  delicate  fawn-coloured,  silky  down.  Kirby  also  observes  that  the  ?  of 
(Hketicut  hirbii  covers  her  eggs  with  down  from  her  own  body. 


8  (Nat.  Size.). 
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Fig.  3.  a.  Lftrva.  &.  Male  papa.  c. 
Female.  d,  Male.  e.  Longi- 
tudinal section  of  case  to  show 
eggs.     /.   Crawling  larva    with 


oase.     g,  Newlv-hatched    larva 
with  case  carried  uprightly. 
Fig.  4.  a.  Newly-hatched    larva,     h-j. 
Progressive  stages  in  making  case. 


Subfam. :  Acanthopsychinae. 
Tribe:  Aganthopsychidi. 

We  have  already  given  {anU^  p.  878)  the  characters  on  which 
Chapman  suggests  the  subdivision  of  this  subfamily  into  the  two  tribes 
Olketicidi  and  AcantJiopsyckidi  and  have  noted  the  main  features  that 
separate  it  from  the  Psychinae  (Empedopsychids  and  Oreopsychids). 
Heylaerts'  Acanthopsyche  has  almost  the  same  value  as  our  tribe 
Acanthopsychidi.  He  excludes,  however,  the  genus  Animula  which  we 
are  inclined  to  include  in  this  tribe.  Heylaerts  separates  Animxda  on 
the  ground  that :  '^  Les  tibias  ant^rieurs  n'ont  pas  une  ^pine  tibiale/' 
and  places  in  the  genus  huhneni,  Westd.,  Jierrichiij  Westd.,  and 
dichroa,  H.-S. 

The  Acanthopsychidi  are,  in  some  respects,  somewhat  generalised, 
and  this  is  noticeable  in  the  development  of  the  wing-scales,  the  long 
anterior  tibial  spurs,  and  the  retention  of  a  pair  of  ill-developed  posterior 
tibial  spurs.  On  the  other  hand,  the  loss  of  antennal  scales  must  be 
looked  upon  as  a  somewhat  specialised  character.  Though  the  wing- 
scales  are  better  developed  in  Acanthopsychidi  than  in  the  Psychinae, 
they  are  still  better  developed  in  Olketicidi  being  in  many  species  of 
the  latter  as  distinctly  scales  (not  hair-scales)  over  the  whole  wing- 
surface  as  in  Fumea.  Still  the  character  is  sufficiently  marked  in 
Canephora  tinicolor  for  Wallengren  to  separate  this  species  from  all  its 
congeners  under  the  name  Ijepidopsychey  which  he  defines  as  ''  alfl9 
squamae  tectae."  The  Acanthopsychids  differ  strongly  also  from  the 
Oiketicids  in  the  absence  of  the  ceUula  intrusa  which  is  well-developed 
in  the  latter.     Heylaerts  diagnoses  his  AcatUhopsyche  as  follows : 

Antennes  bipectinees  jusqu'au  sommet ;  les  barbules  diminnent  en  longueur  du 
milieu  vers  le  sommet.    Les  tibias  ant^rieurs  portent  une  ^pine  tibiale  tr^s  longue. 

He  then  subdivides  it  into  three  sections  as  follows : 

a.  Les  ailes  anterieures  ont  onze  nervures  marginales.  L'interne  sup^rieuid 
s'anastomose  avec  la  dorsale  comme  dans  le  genre  Oiketicus,  Les  ailes  post^rieures 
ont  sept  nervures  marginales — Oiketicoidei,  Heyl.  (dmthledayif  Westd.,  inquinata, 
Led.,  opacelUiy  H.-S.,  zelleri,  Mann). 

^.  Les  ailes  anterieures  ont  onze  k  douze  nervures  marginales.  L'lnteme 
sup^rieure  s'anastomose  avec  un  petit  rameau  recourb^  de  la  dorsale — Pachytelia, 
yiestd,  (villosella,  Ochs.,  wiicolor,  Hufn.). 

7,  Les  deux  internes  ne  s'anastomosent  pas — Amicta,  Heyl.  [quadrangularis, 
Christ,  heylaertsiif  Mill.  {=8eraj  Wisk.),  tedaldii,  Heyl.,  lutea^  Stand.,  febretta, 
Boy.-de-Fons.,  ecktteini^  Led.,  ritsemaet  Heyl.,  uralentiSj  Frr.  et  sa  var.  demusat 
Led.]. 

The  variation  in  the  neuration  of  some  of  the  individual  species  here 
enumerated  makes  this  subdivision  almost  impossible  of  acceptance,  ^.r/., 
in  the  series  of  Acanthopsyche  opacella  in  the  British  Museum  collection, 
are  some  examples  that  would  be  Oiketicoides  and  others  Amicta,  the 
majority  the  latter,  and  the  great  variation  among  the  Psychids  in 
neuration,  makes  this  character  everywhere  more  than  usually  unsafe. 
Chapman  notes  further  that  the  anterior  tibial  spur  may  perchance 
not  be  of  absolute  diagnostic  value,  on  account  of  the  possibility  of  its 
having  been  independently  lost  in  dififerent  places.  With  regard  to 
the  antennse,  however,  it  would  appear  that,  so  far  as  Chapman's 
observations  have  gone,  the  Acanthopsychids  have  lost  the  antennal 
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scaling  whilst  the  other  Psychids  have  retained  it.  The  amount  of 
loss  in  certain  species,  apparently  representing  different  genera,  appears 
to  be  as  follows : 

1.  Partially  from  the  pectinations  not  the  shaft — Canephora  unicolor, 

2.  From  the  pectinations  not  the  shaft — Acanthopt^yche  opacella, 

3.  From  the  pectinations  and  ahnost  completely  from  the  shaft — Pachythelia 
villosella  and  P.  lutea. 

On  this  account  Chapman  considers  httea  should  come  very  near 
P.  villosella  despite  any  neurational  differences,  whilst  A,  opacella  in 
its  two  extremes  agrees  neurationally  with  both ;  Meyrick  figures  the 
neuration  of  A.  opacella  as  very  close  to  P,  villosella ^  but  this  form  is 
very  rare.  A.  zelleH  seems  very  like  a  small  A.  opacella  and  ecksteini 
like  a  large  one,  but  the  case  of  the  latter  is  very  distinctive.  A 
Cingalese  species,  cajia,  Hmpsn.,  seems  very  close  to  P.  villosella. 

Besides  the  objection  to  the  general  characters  on  which  the  sub- 
division of  Acaniliopsyche  is  founded  by  Heylaerts,  one  objects  to  his 
grouping  of  the  species  in  these  sections.  Thus  of  the  species  which 
he  includes  in  CHketicoldesy  we  find,  besides  inquinata,  which  Hampson 
fixes  as  thB  type  of  the  genus,  doubledayi  the  type  of  Chalia,  and  opacella^ 
and  zelleriy  which  we  have  grouped  to  form  our  genus  Acanihopsyche^ 
in  sensu  stnct,  Pachythelia,  too,  as  used  by  Heylaerts  is  heterotypical 
and  contains  villosella  (the  type  of  Pachythelia,  Westd.),  and  unicolor 
(the  type  of  Canephora,  Hb.),  which  have,  in  spite  of  their  obvious 
differences,  been  placed  by  most  authors  in  the  same  genus.  Awicta 
contains  no  British  representative  but  is  separated  from  its  congeners 
because  **les  deux  internes  {i,e,,  the  lower  nervuresat  base  of  forewing) 
ne  s'anastomosent  pas,"  whilst  these  nervures  are  said  to  anastomose 
by  means  of  a  small  branch  bent  from  the  dorsal  in  Pachythelia,  and 
to  anastomose  as  in  the  genus  Oiketicus  in  Oiketicoides,  an  arrangement 
which  we  have  already  criticised  as  allowing  extreme  forms  of  opacella 
to  belong  to  Awicta  and  Oiketicoides  respectively.  Some  of  the  species 
referred  by  Heylaerts  to  Awicta  appear  to  be  very  close  indeed  to 
Pachythelia  and  Acauthopsyche,  in  sensu  stnct.  We  may  here  note 
that  although  Wallengren  refers  unicolor  to  his  genus  lA'pidopsyche,  he 
places  villosella  and  opacella  with  certain  true  Psychids  and  Steno- 
phanids  in  his  genus  Psyche, 

The  early  stages  do  not  offer  any  very  special  Acanthopsychid 
features — the  eggs  and  larva)  being  very  similar  to  those  of  the 
Psychids  {in  sensu  strict.).  The  main  pupal  peculiarities  of  the  sub- 
family appear  to  be  that  the  male  has  the  maxillary  palpi  clearly 
marked  and  forming  quite  a  separate  knob  extending  to  the  antennte, 
the  cheeks  extending  barely  to  the  jaws,  the  head-piece  evanescent, 
whilst  the  metathorax  is  narrowed,  tubercles  ii  forming  very  obvious 
waist-buttons  one-fifth  of  the  width  of  the  segment.  The  female  pupa 
has  the  face-parts  very  flimsy,  removed  on  dehiscence,  only  the  mouth- 
parts  and  antennaj  are  brown,  the  rest  colourless  and  shrivelled  up  ;  the 
antennae  lie  close  to  the  jaws,  the  legs  are  little  more  than  buttons 
but  with  one  or  two  circles  representing  joints  (less  obvious  in  P, 
villosella  than  in  A.  opacella) ;  the  wings  are  very  uncertain,  mere 
wrinkles  ;  the  anterior  dorsal  spines  are  obsolete  or  nearly  so,  whilst 
the  intersegmental  hooks  are  sharp  (long  in  Pachythelia,  short  in 
Acanthopsyclie). 

The  male  imagines  of  the  Acanthopsychids  not  only  specialised 
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with  regard  to  their  antennal  scaling^  but  developed  an  anastomosis 
between  nervures  16  and  la,  and  the  development  of  these  particular 
nervures  is  very  characteristic  of  the  Acanthopsychid  section.  Even 
when  nervure  16  is  devoid  of  branches  it  is  elbowed  so  as  to  show  that 
the  branch  to  the  inner  margin  and  that  which  anastomosed  with  la  once 
existed.  In  the  Oiketicids  this  development  is  specially  well-marked, 
16  and  la  anastomosing  strongly  and  at  exaggerated  angles,  whilst 
extra  nervules  pass  to  the  inner  margin  of  the  forewing  and  on  the 
hind  wing  a  similar  strong  nervule  passes  to  the  costa.  In  T,  eplmne- 
racformis  not  only  does  16  and  la  anastomose,  but  it  has  rarely 
only  one,  usually  two,  and  sometimes  three  or  more  branches 
towards  the  inner  margin.  Chalia  has  lost  the  branch  of  16  that 
normally  reaches  the  inner  margin,  and  hence  is  a  specialised 
Acanthopsychid  form.  The  Acanthopsychid  Mojf'atig.  is  peculiar  in 
having  16  and  la  separate  and  branchless  as  in  the  Micro-Psychids  ; 
it  woiUd  appear,  therefore,  that  this  genus  has  lost  the  anastomosis  of 
16  and  la  and  also  the  inner  branch  of  16  as  has  Chalia.  The  character- 
istic notch  of  the  wing  margin  (especially  the  hindwing)  at  nervure  2  is 
evidently  connected  with  the  same  cause.  It  would  appear,  therefore,  that 
the  Acanthopsychid  branch  specialised  in  its  neuration  in  two  directions : 
(1)  To  the  Oiketicids  which  increased  the  subsidiary  nervures  along 
the  opposed  margins  of  the  wings.  (2)  Through  Amicta^  Chalia^  and 
their  allies,  culminating  in  such  forms  as  Moff'atia,  and  tending  to  lose 
the  definite  neurational  characters  of  the  group  (Chapman). 

The  anterior  tibial  spur  may  be  lost  in  the  Acanthopsychids  and  when 
so  it  is  quite  evident  that  it  was  lost  independently  of,  and  at  a  later 
period  than  in,  the  Paychinae,  T,  ephemeraeforwia  is  an  Oiketicid  in 
the  general  characters  of  wing-scaling,  want  of  antennal  scales  on 
pectinations,  branching  of  nervure  4  in  discoidal  cell,  branching  of  the 
anastomosed  16  and  la,  extra  branch  of  costal  nervure  of  hindwing, 
and  distinct  notch  at  nervure  2  on  wing  margins,  yet  it  has  lost  the 
anterior  tibial  spur  leaving  only  a  minute  tubercle  on  the  inner  aspect 
at  the  base  of  the  tibia.  The  species  placed  in  the  genera  Ma7iatha, 
Jiet/laertnia,  Cfialiodes,  and  Kurj/cyttarm  by  Hampson  also  appear  to  be 
Acanthopsychids  that  have  lost  the  anterior  tibial  spurs. 

The  Acanthopsychid  section  is  very  poorly  developed  in  the  Pal«e- 
arctic  area,  the  species  much  resembling  in  general  appearance  the 
Psychid  division.  On  the  other  hand  it  is  particularly  well -developed 
in  tropical  and  subtropical  regions,  taking  on  many  specialised  forms 
and  comprising  many  extensive  and  well-marked  groups. 

Genus :  Acanthopsyche,  Heylaerts. 

Synonymy. — Genus  :  Acanthopsyche,  Heyl.,  •'  Ann.  Soc.  Ent.  Belg.,"  xxv.,  pp. 
66-70  (1881).  Psyche,  ?Meig.,  "Eur.  Schmett.,"  iii.,  p.  11  (1830) ;  H.-Sch.,  "  Sys. 
Bearb.,"  ii.,  p.  20  (1845);  vi.,  p.  176  (1856);  '^Neu.  Schmett.,"  p.  7  (1856);  Hdrch., 
"  Syst.  Verz.,"  ed.  2,  p.  6  (1846) ;  ed.  3,  p.  24  (1851) ;  Fuss,  *'  Verb,  Sieb.  Ver.,"  i., 
p.  58  (1850) ;  Newm,,  "  Zool.,"  1860,  app.  p.  xcix  ;  Led.,  *•  Verb.  z.-b.  Ges.  Wien," 
ii.,  ahh.  p.  74  (1852) ;  "Wien.  Ent,  Monats.,"  ii.,  p.  142  (1858) ;  Speyer,  "  Stett. 
Ent.  Zeit.,"  1852,  p.  324 ;  "Geog.  Verb.  Schmett.,"  i.,  p.  306  (ia58) ;  ii.,  p.  278 
(1862) ;  "  Verb.  Nat.  Ver.  Preuss.  Khein.,"  xxiv.,  p.  182  (1«67) ;  Wocke,  "  Cat.  Lep. 
Siles.,"  p.  2  (1853) ;  "  Zeit.  Ent.  Bresl.,"  iii.,  p.  25  (1872) ;  "  J.-B.  Schles.  Ges.  Vat. 
Cult.,"  liii.,  p.  163  (1876) ;  Bruand,  "  Mon.  des  Psycb.,"  p.  59  (1853) ;  "  Ann.  Soc. 
Ent.  Fr.,"  3rd  ser.,  vi.,  p.  463  (1858) ;  Mann,  '♦  Ver.  z.-b.  Ges.  Wien,"  v.,  p.  156 
(1855);  Walk.,  "Cat.  Lep.  Het.,"  iv.,  p.  939  (1855);  Miill.,  "Lotos,"  vi.,  p.  145  (1866); 
Sta.,  "Man.,"  i.,  p.  166  (1857);  Moesch.,  "Neu.  Laus.  Mag.,"  xxxiv.,  p.  271  (1858); 
Hein.,  "  Schmett.  Deutsch.,"  i.,  p.  182  (1859) ;  Kef.  and  Wernbg.,  "  J.-B.  Ak. 
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Erfurt,"  i.,  p.  144  (1860) ;  Staad.,  "  Cat.,"  Ist  ed.,  p.  27  (1861) ;  2nd  ed.,  p.  68 
(1871) ;  "  Stett.  Ent.  Zeit.,"  xxii.,  p.  361  (1861) ;  "Hor.  Soc.  Ent.  Rose.,"  xiv..  p. 
349  (1879) ;  Wilde,  "  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  73  (1861) ;  Nick.,  "  Lotos." 
xi.,  p.  154  (1861);  Cooke,  "Merrifield's  Brighton,"  p.  213  (1864) ;  Wernbg.,  "Btr.." 
i.,  p.  376 ;  ii.,  p.  167  (1864) ;  Friv.,  "  Mag.  Tud.  Akad.,"  xi.,  (4),  p.  148  (1865) ; 
Nolck.,  *'  Lep.  Fn.  Esti.,"  p.  119  (1867) ;  Hint.,  "  Zeit.  Ferdinand.,"  (3).  xiii.,  p.  232 
(1867);  Bang-Haas,  "Nat.  Tids.,"  (3),  ix.,p.  407  (1874);  xii.,  p.  172(1881);  Hofn., 
"  J.-B.  Mas.  Karnt.,"  xvi.,  p.  164  (1884) ;  Sint.,  *•  Arch.  Nat.  Liv.,"  (2),  vii..  p.  335 
(sep.  p.  15)  (1876);  Cur6,  "BuU.  Soc.  Ent.  It.,"  viii.,  p.  143  (1876);  Mill.,  "loonog.," 
iii.,  p.  208(1877);  Weiler,  "Schmett.  Innsb.,"  p.  15  (1877) ;  Zell.,  "Stett.  Ent. 
Zeit.,"  1877,  p.  484;  Bozsay,  "Cat.  Lep.  Poson,"  p.  8  (1878) ;  Tor.,  "Bull.  Soc. 
Ent.  Ital.,"  xi.,  p.  170  (1879) ;  Stand!.,  "  Zeit.  Ent.  BresL,"  vii.,  pp.  31,  42  (1879) ; 
Fritsch,  "  Danks.  Akad.  Wien,"  xU.,  p.  64  (1879) ;  Tgstr.,  "  Not.  Sallsk.  F.  P. 
Fenn.,"  x.,  p.  300 (sep.  p.  10)  (1869);  Peyer.,  "Cat.  L^p.  Als.,"  2nd  ed.,  p.  58  (1880); 
Frey,  "Lep.der  Schweiz,"  p. 90 (1880);  Hell.,  "Ber.  Ver.  Innsb.,"  xi.,  p.  90(1881); 
Schoyen,  "  Lep.  Ark.  Nor.,"  p.  176  (1881) ;  Herg.,  "  Stett.  Ent.  Zeit.,"  xlii.,  p.  154 
(1881);  Kill.,  "J.-B.  Graubunden,"  xxiii-xxiv.,  anh.  p.  64  (1881);  Kemp.,  "Kovart, 
Lapok,"  i.,  p.  99  (1884) ;  Bom.,  "  Mem.  sur  L^p.,"  ii.,  p.  7  (1885) ;  Lampa,  "  Ent. 
Tids.,"  1885,  p.  38 ;  Schmid,  "  C.-B.  Nat.  Ver.  Begensb.,"  xxxix.,  p.  83  (sep.  p.  34) 
(1885) ;  Buhl,  "  Soc.  Ent.,"  ii.,  p.  13  (1887) ;  Pet.,  "  Btr.  Kennt.  Beuss.  Beiohes,"  (3), 
iv.,  p.  85  (1888);  Auriv.,  "Nord.  Fjar.,"p.59  (1889) ;  Teich,  "Arb.  Nat.  Ver.  Biga," 
vi.,  p.  19  (1889) ;  Pabst,  "Iris,"  iii.,  p.  106  (1890) ;  Dale.  "Lep.  Dors.,"  ed.  2,  p.  9 
(1891);  Stein.,  "Iris,"  v.,  p.  413  (1892);  Hoffm.,  "Stett.  Ent.  Zeit.,"  liv., 
p.  144  (1893) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p.  218  (1894) ;  "  Lep.  Brit.,"  ii.. 
p.  339  (18^5) ;  Carad.,  "  Iris,"  viii.,  p.  86  (1895) ;  Meyr.,  "  Handbook,"  p.  444 
(1895) ;  Schutze,  "Iris,"  ix.,  p.  334  (1896) ;  Lutz.,  "  K.-B.  Ver.  Biga,"  xxxix.,  no. 
46  (1896) ;  Beutti,  "Lep.  Bad.,"  2nd  ed.,  p.  307  (1898).  Pachythelia,  Humph,  and 
Westd.,  "Brit.  Moths,"  i.,  p.  94(1851);  "Proc.  Zool.  Soc.  Lond.,"  1854.  p.  221. 
Oiketicm,  Westd.,  "  Proc.  Zool.  Soc.  Lond.,"  1854,  p.  235.  Thyridopteryx,  White, 
"Proc.  Ent.  Soc.  Lond.,"  v.,  p.  32  (1858).  Oiketiedidef,  inpart^  Heyl.,  "Ann.  Soc. 
Ent.  Belg.,"  xxv.,  p.  70  (1881).     ChaUa,  Kirby.  "  Cat.  Lep.  Het.,"  p.  507  (1892). 

Heylaerts' diagnosis  of  the  genus  reads  {Ann.  Soc,  Ent.  Behj.y  xxv., 
p.  166)  as  follows  : 

Acanthoptyche^  mihi.  Antennes  bipectin^es  jusqu'au  sommet;  les  barbules 
diminuent  en  longueur  du  milieu  vers  le  sommet.  Les  tibias  ant^rieurs  portent 
une  dpine  tibiale  tr^s  longue. 

This  so-called  generic  description  is  really  a  subfamily  one,  and 
Heylaerts  recognises  this  by  subdividing  it  into  three  so-called  sub- 
genera— Oiketicoldes,  Pachytelia,  and  Amicta — all  of  which,  however, 
are  heterogeneous  and  heterotypical.  These  have  already  been  dealt 
with  at  length  {ajitey  p.  375).  We  would  here  restrict  the  genus 
Acanthojysyche  to  the  little  group  of  which  ojHxcella  is  the  type. 

The  main  structural  points  of  the  genus  appear  to  be  as  follows  : 

Ovum. — ^Exceedingly  delicate,  oval  (but  compressed  so  as  to  lose  shape) ;  shell 
transparent ;  finely  granulated ;  large  but  scarcely  traceable  surface  reticulations ; 
packed  closely  in  empty  pupa-skin. 

Cabb. — Boughly  cylindrical,  slightly  constricted  at  neck,  mouth  somewhat 
expanded,  slightly  tapering  at  opposite  end,  silk  whitish,  loosely  spun  outside,  more 
closely  inside ;  covered  with  fine  particles  of  vegetable  (W)ri$  nearest  silk,  and  with 
larger  pieces  outside,  all  pointing  to  free  (emergence)  end,  standing  ofif  case  at  angle 
of  80°-40°  near  mouth  (spun-down  end);  male  case  with  slight  silken  tube 
at  free  end.  [Much  less  bulky,  covered  with  more  varied  materials,  and  less 
projecting  sticks,  than  case  of  Pachythelia.] 

Labva. — Head  small,  rounded  above,  verv  fiat  beneath,  polished,  black,  antennsB 
prominent ;  body  widest  at  3rd  and  4th  abdominal  segments,  tapers  gradually  to 
head,  abruptly  to  anus,  latter  rounded ;  segmental  incisions  distinct ;  prothorax 
long  and  narrow,  mesothorax  wider,  metathorax  shorter  and  broader,  all  with  black 
polished  dorsal  plates,  with  white  medio-dorsal  line  on  pro>.and  mesothorax  (fainter 
on  metathorax) ;  abdominal  segments  dark,  incisions  paler,  divided  into  two  sub- 
segments,  lateral  and  ventral  areas  yellowish ;  spiracles  very  large,  oval ;  lateral 
flange  strongly  marked ;  tubercles  i  smaller  and  outside  ii,  iii  with  long  seta,  iv  and 
V  small,  V  less  than  iv ;  plates  at  base  of  setts  large ;  prologs  with  marked  central 
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depression,  the  oval  of  hooks  large  and  strong ;  lateral  ridge  large ;  anal  segment 
with  corneous  plate  ;  true  legs,  strong  and  stout  (hence  look  short),  first  pair 
smallest,  third  pair  largest. 

Pupa. —  (T .  Fairly  cylindrical ;  head,  prothoraz  and  mesothorax  forming  sloping 
truncate  front,  metathorax  narrowed,  abdominal  segments  tapering  very  slightly,  last 
three  abdominal  segments  curved  forwards  ventrally ;  wings  fixed  to  abdominal  seg- 
ments 1-2,  not  adherent  to  front  of  3,  strongly  marked  neuration;  face-parts  ventral; 
antennoB  large  extending  not  quite  to  end  of  wings  ;  second  pair  of  legs  same  length, 
third  pair  of  legs  just  beyond  tips  of  wings,  first  pair  of  legs  short ;  abdominal  segments 
carry  tubercles  i,  ii,  iii,  iv,  v,  vi,  vii,  each  with  bristle ;  row  of  dorsal  anterior  abdo- 
minal hooks  on  6,  7  and  8 ;  row  of  intersegmental  (posterior)  spines  on  8  (faintly), 
4  and  5 ;  proleg  scars  well  marked  ;  anus  with  two  ventral  bosses  each  ending  in  a 
blunt  point  and  outside  hooks ;  ventrally  on  abdominal  segment  9  is  a  median 
depression  with  rounded  mammilla  on  each  side ;  face-parts  well  developed,  dypeus 
forms  a  boss  above  prominent  labrum ;'  mandibles  rounded,  maxillsB  extend  outwards 
as  a  separate  piece  (which  looks  like  a  max.  palpus) ;  labium  large,  maxilUe  long, 
rounded  at  ends,  extending  below  eyes  to  antennas.  ?  .  Cylindrical,  tapering  slightly 
to  head,  more  rapidly  to  anus ;  no  anal  armature ;  scars  of  prolegs  and  sexual 
organs  well-developed  ;  anterior  margin  of  abdominal  segments  6,  7  with  a  short 
row  of  blunt  recurved  hooks  (dorsal) ;  intersegmental  row  of  hooks  on  2-5  short 
and  sharp ;  spiracles  small ;  tubercular  setsB  as  in  cT ;  antennss  close  to  jaws ;  legs 
little  more  than  buttons  but  joints  obvious ;  wings  mere  wrinkles ;  face-parts  flimsy, 
removed  on  dehiscence. 

Imago. —  i .  Robust,  wing-scales  slender ;  antenniB  scaled  above,  with  hairs 
beneath,  pectinations  unsealed  with  long  hairs  beneath  ;  legs  long  and  slender, 
femora  with  long  hairs,  anterior  tibial  spur  *8d ;  no  posterior  tibial  spurs.  9 . 
Vermiform,  projecting  head,  rudimentary  antennal  points,  black  eye-patches ;  rudi- 
mentary second  and  third  legs,  the  second  with  definite  claw-like  seta  ;  apterous ; 
dorsal  thoracic  plates  black-brown,  shiny ;  smaller  plate  on  1st  abdominal ;  ventral 
nervous  chain  from  mesothorax  to  7th  abdominal ;  ventral  mammillsB  on  8th  and 
10th  abdominals  ;  anal  segment  with  fleshy  projection. 

The  three  species  which  Chapman  is  inclined  to  refer  to  this  genus 
are  all  PalaBarctic — opacella  having  a  distribution  throughout  the  whole 
of  Europe  from  Finmark  to  the  Mediterranean,  and  from  Asia  Minor 
and  Transcaucasia  to  England ;  zelUn  is  confined  to  south-east  Europe, 
and  ecksteini  to  Hungary. 

AcANTHOPSTGHE  OPACELLA,  Herrich-Schaffer. 

Synonyut. — Species:  Opacella,  H.-Sch.,  *'  Sys.  Bearb.,*'  ii.,  p. 20,  pi.  xix.,  fig.  102 
(1846);  "Neu.  Schmett.,"  p.  7  (1856);  figs.  2, 3  (1861);  Stphs.,  •*  List.  An.  Brit.  Mus.," 
v.,  p.  310  (1850);  2nd  ed.,  p.  52  (1856);  Humph,  and  Westd.,  *'  Brit.  Moths,"  i.,  p.  94 
(1851) ;  Hdrch.,  "  Verz.,"  3rd  ed.,  p.  24  (1851) ;  Spey.,  "  Stett.  Ent.  Zeit.,"  1852, 
p.  324 ;  »*  Geog.  Verb.  Schmett.,"  i.,  p.  306  (1858) ;  ii.,  p.  278  (1862) ;  *♦  Verh.  Nat. 
Ver.  Preuss.  Rheinl.,"  xxiv.,  p.  182  (1867);  Led.,  "Verh.  z.-b.  Ges.  Wien,"  ii.,  abh, 
p.  74  (1852);  Brd.,  "Mon.  Psych.,"  p.  59,  pi.  i.,  figs.  35a-6  (1853);  "Ann.  Soc. 
Ent.  Fr.,"  1858,  p.  463;  Wocke,  "  Cat.  Lep.  Siles.,"  p.  2  (1853) ;  "  Zeit.  Ent. 
Bresl.,"  iii.,  p.  25  (1872) ;  "  J.-B.  Schles.  Ges.  Vat.  Cult.,"  liii.,  p.  163  (1876) ; 
Walk.,  "Cat.  Lep.  Het.,"  iv.,  p.  939  (1855);  Mull.,  "Lotos,"  vi.,  p.  145  (1856) ; 
Frr.,  "Neu.  Beit.,"  pi.  663,  figs.  2e-i  (1856);  Sta.,  "Man.,"  i.,  p.  166  (1857); 
Moesch.,  "Neu.  Laus.  Mag.,"  xxxiv.,  p.  271  (1858) ;  Hein.,  "  Schmett.  Deutsch.,"  i., 
p.  182  (1859) ;  Hofm.,  "  Berl.  Ent.  Zeit.,"  iv.,  pp.  20-21  (1860) ;  Kef.  and  Wernbg., 
"J.-B.  Ak.  Erfurt,"  i.,  p.  144  (1860);  Stand.,  "  Cat.,"  1st  ed.,  p.  27  (1861);  2nd 
ed.,  p.  63  (1871);  "  Sett.  Ent.  Zeit.,"  1861,  p.  361 ;  1874,  p.  58;  "  Hor.  Soc.  Ent. 
Ross.,"  xiv.,  p.  349  (1879);  Wilde,  "Pflanz.  Raup.  Deutsch.,"  ii.,  p.  73  (1861) ; 
Nick.,  "Lotos,"  xi.,  p.  164  (1861);  Cooke,  " Merrifield's  Brighton,"  p.  213  (1864); 
Hint.,  "  Zeit.  Ferdinand.,"  (3),  xiii..  p.  232  (1867) ;  Nolck.,  "  Lep.  Fn.  Est.,"  p.  120 

g867) ;  Tgstrm.,  "  Not.  Sallsk.  F.  F.  Fenn.,"  x.,  p.  300  (sep.  p.  10)  (1869) ;  Bang- 
aas,  "Nat..Tids.,"  (3),  ix.,  p.  407(1874);  (3),  xii.,  p.  172  (1881) ;  Merr.,  "  Lep. 
Calend.,"  2nd  ed.,  pp.  55,  67,  100  (1875) ;  Hofn.,  "  J.-B.  Mus.  Kamt.,"  xvi.,  p.  164 
(1884) ;  Sint.,  "  Acad.  Nat.  Liv.,"  (2),  vii.,  p.  335  (sep.  p.  15)  (1876) ;  Curd.  "  Bull. 
Soo.  Ent.  It.,"  viii.,  p.  143  (1876) ;  Zell.,  "  Stett.  Ent.  Zeit.,"  1877,  p.  434;  Weil., 
"  Schmett.  Innsb.,"  p.  15  (1877) ;  Rozsay,  "  Cat.  Lep.  Poson,"  p,  8  (1878) ;  Tur., 
"Bull.  Soc.  Ent.  Ital.,"  xi.,  p.  170  (1879);  Standf.,  "Zeit.  Ent.  Bresl.,"  vii,, 
pp.  31,  42  (1879) ;  Fritsch, "  Danks.  Akad.  Wien,"  xli.,  p.  64  (1879) ;  Peyer.,  "  Cat. 
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L^p.  Als.,*'  2nd  ed.,  p.  58  (1880) ;  Frey,  "Lep.  der  Schweiz,'*  p.  90  (1880) ;  Hell., 
*•  Ber.  Ver.  Innsb.,"  xi.,  p.  90  (1881) ;  Heyl.,  ♦♦  Ann.  Soc.  Ent.  Belg.,"  1881,  p.  70 ; 
Schoyen,  *'  Norg.  Ak.  Lep./'  pp.  176-177  (1881) ;  Hering.  "  Stett.  Ent.  Zeit.,"  xlii., 
p.  154  (1881) ;  Killias,  "  J.-B.  Graubiinden,"  xxiii-xxiv.,  anh.  p.  64  (1881) ;  Kemp., 
•♦Rovart.  Lap.,"  i„  p.  99  (1884);  Bom.,  "M^m.  Bur  Lep.,"  ii.,  p.  7  (1885);  Schmid, 
«'  C.-B.  Nat.  Ver.  Regensb.,"  xxxix.,  p.  83  (sep.  p.  34)  (1885);  Lampa,  '*  Ent.  Tids.," 
p.  38  (1885);  Buhl,  "Soc.  Ent.,"  ii.,  p.  13  (1887);  Pet.,  "Btr.  Kennt.  Reuss. 
Belches,"  (3),  iv.,  p.  85  (1888) ;  A.  Hoffmn.,  *'  Stett.  Ent.  Zeit.,"  xlix.,  p.  151 
(IQQSU  liv.,  p.  144  (1893) ;  Auriv.,  "  Nord.  Fjar.,"  p.  59  (1889) ;  Teich,  "  Arb.  Nat. 
Ver.  Riga,"  vi.,  p.  19  (1889) ;  Pabst,  *'  Iris,"  iii.,  p.  106  (1890) ;  Dale,  "  Lep. 
Dorset.,"  2nd  ed.,  p.  9  (1891) ;  Stein.,  "  Iris,"  v.,  p.  413  (1892) ;  Barr.,  "  Ent.  Mo. 
Mag.,"xxx.,  p.  218(1894);  "Lep.  Brit.."  ii.,  p.  339(1895);  Carad.,  "Iris,"  vui., 
p.  86  (1895);  Meyr.,  "Handbook,"  p.  444  (1895);  Schdtze,  "Iris,"  ix.,  p.  334 
(1896) ;  Lutz.,  "  K.-B.  Ver.  Riga,"  xxxix..  Bomb.  no.  46  (1896) ;  Reatti,  "  Lep. 
Bad.."  2nd  ed,,  p.  308  (1898).  Furva  [nee  Bkh.,  "  Eur.  Schmett.,"  iii.,  p.  282 
(1790)  =^unicolor  teste  Chapman];  Wernbg.,  "Beit,,"  i.,  p.  376  (1864) ;  Kirby, 
"  Cat.  Lep.  Het.,"  p.  507  (1892).  ?  Nigrella,  Meig.,  "Eur.  Schmett.,"  iii.,  p.  11, 
pi.  Ixxxix.,  fig.  2  (1830).  Hyalhiella,  Stphs.,  "  List.  An.  Br.  Mus.,"  v.,  p.  56  (1850i. 
Fenella^  Newm.,  "  Zool.,"  viii.,  app.  p.  xcix  (1850).  f  Atra^  Fuss.,  "  Verb.  Sieb. 
Ver.,"  i.,  p.  58  teste  Czekelius  (1850).  ViUosella,  in  part,  Westd.,  "  Proc.  Zool.  Soc. 
Lond.,"  1854,  p.  221  (  $  from  Scotland).  [Maritimellaj  Brd.,  sometimes  given  as  a 
synonym  of  this  species,  is  not  A.  opacella.  It  has  (and  is  figured  with)  yellowish 
antennae  and  prothorax.] 

Original  Description. '•'• — Psyche  opacella j  Supp.,  fig.  102,  7"'-8'". 
Nigrocinerea,  alls  cinereis,  parum  hyalinalis.  Fast  nur  halb  so  gross 
als  ffraininella,  die  Hinterfliigel  kleiner,  der  Saum  der  Vorderfliigel 
Bchrager,  ihre  Spitze  gerundeter,  also  so  ziemlich  der  Habitus  von 
villosella,  mit  welcher  sie  auch  hinsichtlich  des  plumpen  Eorpers  und 
der  langen  Behaarung  iibereinkommt.  Die  Fiihler  sind  etwas  langer. 
Hinsichtlich  der  Rippen  findet  mehr  Uebereinstimmung  mit  f/ratmndla 
statt ;  nur  Rippe  7  und  8  der  Vorderfiiigel  entspringen  auf  gemein- 
schaftlicbem  Stiel,  die  mittlere  Abtheilung  der  Mittelzelle  dei  Hinter- 
fliigel ist  gerader  gestutzt.     Die  Fiihler  sind  braun,  die  Behaarung  des 

*  Some  authors  consider  that  Borkhausen's  furva  represents  this  species. 
Wemeburg  writes :  "  The  description  which  Borkhausen  gives,  its  size  and  com- 
parison with  restitat  the  narrow  more  pointed  forewings,  the  larval  case  (figured  in 
Pt.  xvii  of  the  Natur/arscher  and  here  cited)  all  decidedly  fit  opacella,"  The  trans 
lation  of  Borkhausen's  description  is  as  follows:  *^  Fhalaena  Bombyx  furva.  The 
dark  grey  black-changing  casebearer.  This  is  hardly  more  than  half  the  size  of 
B.  detriia  or  Ii.  vestita.  The  forewings  are  narrower  in  proportion  than  the  preceding 
species  {fframinella,  viciae,  detrita,  vestita)  and  have  a  sharp  apex.  The  colour  of 
the  insect  on  both  sides  is  dark  grey,  strongly  black  in  some  lights.  The  wings  are 
covered  with  small,  somewhat  lighter,  hairs,  which  form  a  neat  border.  The 
antennae  are  black  and,  as  in  the  allied  species,  strongly  pectinated.  The  larva  of 
this  species  feeds  on  oak-leaves,  and  is  found  in  spring.  Its  ground  colour  is  dirty 
yellow,  the  head  shaded  with  brown  and  yellow  stripes.  A  straight  brown  lateral 
line  on  each  side  of  the  thoracic  segments,  and  a  narrow  yellow  dorsal  line  on  the 
prothorax  and  mesothorax,  terminating  on  the  metathorax  in  a  dark  brown  spot. 
The  rest  of  the  dorsal  area  is  brown,  with  very  fine  and  scarcely  visible  scattered 
yellow  dots,  but  the  posterior  segments  (as  also  the  anal  claspers)  are  entirely  brown. 
The  true  legs  are  brown,  corneous,  the  prolegs  whitish-yellow,  very  small,  looking 
like  tiny  protuberant  warts.  The  case  is  very  ingeniously  made  of  soft  splinters  of 
bark,  united  by  a  fine  white  we)>.  In  the  arrangement  of  the  pieces  of  bark  this 
case  resembles  a  bursting  fir-cone."  Borkhausen  notes  that  "  Miiller's  observation 
that  the  larva  does  not  attach  the  case  at  the  opening,  but  by  the  posterior  end,  is 
surely  a  mistake.  .  .  .  The  species  also  occurs  in  our  district,  as  one  some- 
times finds  the  larva,  although  I  have  never  been  able  to  bring  them  through." 
Borkhausen's  description  is  taken  almost  verbatim  from  Miiller  (Hanauiaches 
MarjaziUy  iii.,  pp.  241-3),  who  states  that  Kiihn  was  elucidating  the  life- histories 
of  certain  case-bearei-s,  that  on  May  15th,  1780,  he  (Muller)  observed  a  crawling 
habitation  containing  a  larva,  that  this  larva  agreed  well  in  form  with  Kuhn's,  bat 
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Eorpers  schwarzgrau,  die  Beschuppang  der  Fiiigel  ist  viel  diinner  als 
bei  fframinellaj  sie  ersoheiaen  desshalb  sshwarzgrau.  Von  Hrn. 
Eeferstein  und  Heidenreich  als  hirsntella ;  von  Hrn.  Kaden  drei 
Exempl.  als  neu,  aua  Oestreich  (Herrich-Schaffer,  System.  Dearbeitunfj, 
&c.,  p.  20). 

Imago. —  3^ .  Anterior  wings  18mm. -19* 5mm.,  unicolorous,  blackish- 
grey,  thinly-scaled,  semi-transparent,  the  nervures  darker  and  distinct ; 
the  discoidal  lunule  clearly  marked ;  fringes  unicolorous.  Posterior 
wings  and  fringes  unicolorous  and  of  the  same  tint  as  the  anterior 
wings. 

Sexual  dimorphism. —  ^.  The  male  is  fairly  robust,  with  well- 
developed  wings,  the  wing-clothing  consisting  of  very  narrow  black 
scales,  looking  like  hairs  till  magnified,  the  scales  broader  in  fringes. 
The  antennsD  black,  the  first  joint  very  large,  urn-shaped,  the  second 
large  and  globular,  27  or  28  other  joints  beyond  that  carry  long  pecti- 
nations; length  of  antonnflB  4*8mm.,  of  longest  pectinations  l'2mm. 
(from  about  joints  5-15)  getting  smaller  towards  apex ;  the  joints  carry 
hairs  beneath,  are  scaled  above  (few  left  in  specimen  examined,  but 
sockets  plentiful),  19  or  20  to  a  joint,  irregularly  placed,  but  more 
numerous  towards  base  of  joint,  psctinations  carry  long  black  hairs 
beneath,  are  quite  smooth  above,  having  completely  lost  all  traces  of 
scaling ;  the  pectinations  arise  from  nearly  the  middle  of  each  antennal 
joint.  The  legs  long  and  slender,  the  femora  with  very  long  hairs ; 
the  anterior  tibial  spur  *85,  no  spurs  on  the  second  and  third  tibiaB ;  the 
tarsi  measure  as  follows:  lst  =  l'8mm.,  2nd=l-7mm.,  8rd==l*0mm. 
$  .  The  female  is  10mm.  in  length,  dmm.  in  width,  nearly  cylindrical, 
white  and  maggot-like ;  the  head  projects  forwards,  and  has  two  points 
that  are  apparently  antennsB  ;  also  black  eye-patches ;  four  other  points 
clearly  represent  the  second  and  third  pairs  of  legs,  the  anterior  of 
these,  at  least,  ending  in  a  very  definite  seta  (or  claw) ;   no  trace  of 

in  respect  of  colour  and  size  was  very  dififerent.  The  case,  very  skilfully  made  of 
soft  splinters  of  bark  united  by  a  fine  white  web,  is  shown  at  fig.  1 ;  fig.  2  exhibits 
the  larva  outside  its  case.  Its  ground  colour  is  dirty  yellow,  the  head  shaded  with 
brown  and  yellow  stripes,  Aa.  {vUle  above,  as  Barkhausen  has  copied  verbatim  the 
descriptions  of  the  imago,  larva,  and  case).  Muller  then  adds :  **  After  the  larva 
had  been  fed  about  fourteen  days  on  oak  leaves,  it  spun  up  on  the  cover  of  the  box, 
attached  by  the  end  where  the  anal  prolegs  normally  are,  and  so  placed  that  the 
case  hung  vertically.  Some  time  after  the  case  was  opened  and  a  brown  pupa, 
shown  at  fig.  3,  was  found  therein.  This  pupa  was  provided  with  an  anal  hook,  by 
means  of  which  it  held  firmly,  but  it  was  also  able  to  move  abou  with  wonderful 
rapidity.  After  about  six  weeks  a  small  male  moth  with  pectinated  antennoB  was 
bred,  its  form  and  size  shown  at  fig,  4.  Its  colour  both  on  the  upper  and  under- 
side was  dark  grey,  showing  a  strong  black  gloss  in  certain  lights,  d'c."  Chapman  be- 
lieves that  this  was  most  likely  Canephora  unicolor.  He  writes :  *'  Furvaot  the  Haiiau, 
Mag,  (1780)  and  Naturforscher  (1782) — the  figures  of  the  second  are  copied  from  those 
of  the  first  work.  (1)  Hatiait.  Mag. — The  figure  of  case  is  very  like  one  of  the  leafy 
ones  of  C.  tniicolar^  but  the  description  says  it  is  covered  with  "  delicate  strips  of 
bark  "  (*'  zarten  spiinen  des  baumrinde  ").  This  suggests  rather  S.  hinutella  than 
A.  opacella  or  C.  unicolor.  The  pupa  and  larva  give  no  help.  The  moth  is  very 
like  C.  unicolor  in  wing  shape  and  not  at  all  like  ^f.  opacella,  the  size  of  wings  in 
proportion  to  thickness  of  body  is  more  like  C.  unicolor,  as  well  as  the  large  round 
hindwings.  (2)  Saturforscher. — The  figure  in  Naturforscher  is  really  not  at  all  bad 
for  C.  unicolor,  a  shade  small  (24mm.)  The  Hanau.  Mag.  figure  is  uncoloured, 
that  in  Naturforscher  is  coloured  and  is  dense  black  (like  C.  unicolor) ;  obviously 
no  attempt  made  to  represent  such  flimsier  wing  structure  as  A.  opacella  or  S, 
hirsutella.  1  should  say  that  it  was  much  the  most  likely  to  be  C  unicolor,  just 
possibly  S»  hinuteUa,  and  certainly  not  A,  oj^eUa  (in  Utt,,  January  24th,  1900). 
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wings  apparent.    Dorsal  plates  on  pro-,  meso-,  and  metathorax,  black- 
brown  and  shining,  and  a  less  one  on  the  1st  abdominal.      On  the 
venter  of  each  segment,  from  mesothorax  to  7th  abdominal,  is  a  small 
brown  spot  shining  through  (nerve  ganglia) ;    the  trache«e  that  are 
subcutaneous  are  also  very  evident  as  well  as  some  whitish  tubes  in  the 
1st  and  2nd  abdominal  segments  (?  urinary  tubes  full  of  urates,  similar 
tubes  occur  further  back  in  other  2  Psychids) ;  the  interior  is  marked 
by  white  egg-masses ;  and  except  a  posterior  chitinous  projection  there 
is  no  very  definite  anal  structure;  abdominal  segments  8  and  10  project 
ventrally  as  mammillaB  (Chapman).     The  body  of  the  living  feinale  has 
all  the  soft  appearance  of  that  of  the  larva  of  a  wasp  or  bee,  and  is  of  a 
pale  dirty  whitish  colour,  except  the  upper  side  of  the  head  and 
thoracic    segments,     which     are    brown ;     the    1st,    4th,  5th,  6th, 
7th,   8th,  9th,  10th,   and  11th  segments  of  the  body  are  furnished 
at    the    sides    with    a    pair  of  spiracles,  from  which  the  trachesa 
may  be  seen  to  radiate  through  the  thin  skin  of  the  body ;   on  the 
underside  of  the  body  is  a  row  of  nine  small  brown  spots  in  the  middle 
of  the  segments,  commencing  on  the  segment  next  to  the  head,  those 
on  the  thoracic  segments  being  close  together  between  the  minute 
rudiments  of  legs.     The  head  has  three  deep  circular  impressions  in 
front,  forming  a  triangle ;  the  eyes  appear  to  be  merely  irregular  black 
spots,  with  the  surface  continuous  and  destitute  of  facets ;  the  antennad 
are  rudimental,  consisting  of  a  minute  exarticulated  pair  of  appendages 
on  the  underside  of  the  front  of  the  head ;    between  the  rudimental 
antennaB  there  is  a  transverse  impression  in  the  place  of  the  mouth, 
which  is  alternately  puffed  out  and  withdrawn,  but  no  opening  is 
visible  ;  the  legs  are  minute  tubercles ;    the  body  is  terminated  by  a 
small  fleshy  lobe  or  appendage,  beneath  which  is  a  fleshy  proleg  or 
wart.     The  insect  has  a  very  strong  vermicular  motion,  contracting 
segment  after  segment,  considerably  resembling  in  this  respect  the 
incipient  pupa  of  some  Hymenoptera.    It  twists  the  extremity  of  its 
body  about  in  various  directions,  especially  upwards,  with  considerable 
energy'^'  (Westwood).     Th^  female  is  6-6  lines  long,  of  a  yellow  colour. 
The  head  is  homy,  brown  above,  beneath  somewhat  whitish,  with 
black  eye-spots  and  short  antennae.    The  shoulder  plates  are  shining 
dark  brown,  with  white  borders.     On  the  back  of  the  1st  abdominal  is 
a  brown  corneous  spot.     Legs  small,  white,  the  homy  plate  on  the 
anal  segment  dark  brown.     Many  examples  show  the  dorsal  lines  on 
the  back  between  which  is  the  dorsal  vessel  (Hofmann).     Barrett 
describes  the  livinfj  female  as   "devoid  of  scales,  wings,  legs,  and 
antennae,"  and  as  being  in  appearance  a  mere  maggot  with  a  fat 
pinkish-white  or  brownish-pink  body.     The  head  is  a  mere  mask  of 
homy,  brown,  shining  substance  like  that  usual  in  larvae,  rounded  in 
front,  but  without  regular  eye  lobes  or  mouth  organs,  but  having  faint 
indications  of  rudimentary  antennae  in  the  form  of  short  glassy  points. 
The  2nd  and  Srd  segments  (pro-  and  mesothorax)  are  protected  by, 
in  each  case,  a  large,  thin,  dark  brown,  horny  plate,  which  covers  the 
back  and  extends  down  the  sides ;  the  4th  segment  (metathorax)  has  a 
smaller  paler  plate.    Across  the  lower  side  of  these  three  segments  are 
slight  ridges.     The  anal  segment  has  a  short,  bluntly  projecting,  ovi- 

*  This  $  is  the  Scotch  species  =  A,  opacella^  but  is  wrongly  referred  (Proe. 
Zool.  Soc,  Lam}.,  1854,  p.  221)  to  P.  vUloseUa, 
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positor  sheath,  and  beneath  it  two  rounded  papillie.  At  the  sides  of 
the  7th-9th  segments  (8rd-5th  abdominal)  are  small  taftsof  erect,  soft, 
white  hairs.  Newman  states  on  the  authority  of  Doubleday  that  'Hhe 
female  possesses  legs  and  antennae,  characters  in  which  it  very  de- 
cidedly dififers  from  the  apod  scolicomorphous  females  of  several  ascer- 
tained species.*'  [The  specimens  here  referred  to  came  from  the  New 
Forest  in  Hampshire,  where  Weaver  found  larvaB  in  the  summer  of  1848.] 
Standfuss  observes  that  the  female  when  extracted  from  the  pupa 
shows  a  distinct  clothing  of  hair,  but  when  it  emerges  this  is  im- 
mediately rubbed  off  owing  to  its  movements.  Bruand  notes  that 
the  female  has  small  woolly  tufts  on  segments  4-8. 

Vabi^tion. — The  following  appears  to  be  the  only  named  variety : 

a.  var.  tenex,  Staud.,  "  Cat.,"  p.  63  (1871) ;  Rom.,  "  M^m.  sur  L^p.,"  ii.,  p.  7 
(1885) ;  Kirby,  "  Cat.  Lep.  Het.,"  p.  507  (1892) ;  Caradja,  ••  Iris,"  viii.,  p.  86 
(1895). — Alls  hyalmalis,  thorace  abdomineque  albido-hirsutis,  antennis  crassioribuB 
(spec,  propr.  ?).    Bulgaria,  Armenia  (Staudinger). 

Caradja  has  since  recorded  this  variety  from  Roumania,  noting 
that  his  cases  were  found  at  Grumazesti  on  grass  and  trunks  in  a 
birch  wood,  in  1898.  Staudinger  also  records  it  from  Tiflis  in  Trans- 
caucasia. Heylaerts  refers  Zeller's  Ober-Albula  example,  described 
as  '*  being  like  opaceUa  but  with  rather  more  hairy  body,"  to  this 
variety. 

Comparison  of  Acanthopstche  opacella  with  A.  zellebi  and  A. 
ECKSTEiNi. — Chapman  suggests  that  the  two  species  zelUri  and  ecksteini 
are  congeneric  with  A,  opacella.  The  following  notes  may  be  interest- 
ing: 

A.  ZELLBW,  Mann,  Verh.  z.-b,  Ges.  Triew,  v.,  pp.  756-7,  pi.  vi.,  figs.  1-8. — Thia 
species  is  very  like  A.  opacella,  but  the  s  has  much  shorter  antennas,  and  differently 
shaped  wings,  whilst  the  $  is  reddish-yellow  in  colour.  The  male  is  of  the  size  and 
colour  of  ^.  opacella,  the  head,  thorax,  and  abdomen  similarly  covered  with  whitish- 
grey  hairs.  The  antennal  pectinations  are  similar,  but  whilst  the  antennas  are  two- 
thirds  the  length  of  the  fore  wings  in  A.  opaceUa,  they  are  scarcely  half  the  length  in 
zellerL  The  wings  of  the  latter  are  much  shorter  and  rounder,  the  apex  and  outer 
margin  more  rounded  ;  they  are  also  more  densely  scaled,  the  scales  thicker  on  the 
nervures  and  at  the  end  of  the  discoidal  ceU,  hence  the  nervures  look  thicker.  The 
underside  as  the  upper ;  the  palpi,  legs  and  neuration  as  in  opacella.  The  ?  vermi- 
form, reddish-yellow,  with  glossy  brown  head  and  neck.  The  cf  case  is  very  like 
that  of  A,  opacella ;  it  is  entirely  covered  with  fine  grains  of  sand,  and  over  this  with 
sharp,  pointed,  pieces  of  plant  stems  which  are,  however,  so  loosely  fastened  that 
they  are  readily  detached  when  touched.  The  ?  case  almost  entirely  lacks  this 
covering,  the  grains  of  sand  are  larger  and  coarser  and  are  spun  on  with  coarser 
white  silk.  The  cases  were  found  in  the  middle  of  April  at  Draga  in  Croatia,  spun 
up  on  walls ;  the  imagines  emerged  from  the  beginning  to  end  of  May,  usually  from 
10  a.m.-12  a.m.  Lederer  also  received  the  species  from  Pesth,  the  imagines  ^both 
sexes)  agreeing  with  those  from  Draga,  but  the  cases  differ,  the  outside  of  the  resth 
examples  being  covered  with  little  pieces  of  bark  firmly  attached  (Mann). 

A.  zelleri  is  rather  smaller  than  A,  opacella  (5:6),  the  antennal 

joints  of  both  are  29  in  number ;  the  scaling  of  A,  zelleri  a  little  more 

dense,  the  cases  distinctly  smaller,  but  the  form  and  materials  nearly 

identical  (the  A,  opacella  cases  in  the  Brit.  Museum  collection  are  in 

fine  order,  those  of  A.  zellet-i  very  worn,  as  one  usually  sees  the  cases 

of  A,  opacella  after  weathering  and  the  ravages  of  the  young  larvae) 

(Chapman). 

A.  ECK8TKINI,  Led.,  **  Verh.  z.-b.  Ges.  Wien,"  v.,  pp.  755-6,  pi.  vi.,  figs.  1-6 
(1855). — The  imago  comes  nearest  to  P.  villosella,  the  neuration  as  in  the  latter 
species,  specimens  of  both  sometimes  having  nervures  4  and  5  stalked,  at  others 
separate,  and  sometimes  originating  at   one   point ;  slightly  smaller  than  P, 


884  BBFTISH  LEFIDOPTEBA. 

villoBella,  same  shaped  wings  but  rather  more  slender,  the  head,  thorax,  and 
abdomen  less  densely  clothed,  pale  yellow-grey  in  colour  (in  P.  villosella  inclining 
to  brown),  the  wings  of  the  same  tint,  finely  scaled,  more  glossy,  with  dark  grey 
fringes.  The  head,  antennae,  and  legs  as  in  viUonella  but  in  ecknUini  the  pectina- 
tions are  more  prominent  and  somewhat  more  regularly  arranged.  The  underside 
similar  to  upperside,  but  breast  and  the  costa  of  forewings  blacker.  The' dried  ? 
appears  to  have  a  lighter  brown  head  and  to  be  more  brightly  coloured  than  x^illot- 
eUa.  The  ^  case  is  of  the  same  form  as  that  of  C.  unicolor^  that  is  it  is  only  clothed 
for  about  half  its  length,  ending  in  a  long  thin  tube  from  which  the  pupa,  on 
emergence,  protrudes  itself  about  halfway.  The  case  is  clothed  with  short  dead 
grass-stalks  which  it  arranges  longitudinally  but  so  few  that  they  only  cover  the 
case  at  its  base.  The  ?  case  ends  in  a  far  shorter  silk  tube,  but  is  clothed  with  the 
same  material,  and  has  the  upper  half  (unclothed  in  the  cT )  covered  with  long  thin 
grass-stems  that  project  far  beyond  the  end  of  the  case.  The  larvee,  found  in  autumn 
and  early  spring  at  Pesth  by  Eckstein,  hybernate  fully  grown  in  taU  thick  grass- tufts 
near  the  ground.  Pupation  takes  place  in  March,  the  cases  being  attached  to 
bushes,  roots,  or  grass-culms,  in  such  a  way  as  to  stand  vertically  upwards,  or  but 
slightly  sideways.  The  imago  appears  in  April.  The  ^  according  to  Eckstein 
always  comes  quite  out  of  the  case  like  P.  vUlosella  and  A,  opacella  (Lederer). 
[This  remark  concerning  the  $  suggests  that  the  observation  was  made  on 
unfertilised  or  spent  examples.] 

A.  ecksteini  is  larger  than  A.  opacella  (7:6),  the  antennas  with  32 
joints,  otherwise  the  species  are  very  similar.  The  cases  dififer 
materially,  however,  in  that  that  of  the  former  has  numerous  long 
pointed  rushes  fastened  lengthwise,  their  sharp  ends  projecting  in  a 
point  some  distance  beyond  (rat-trap  fashion)  the  emergence-end  of 
the  case  (Chapman). 

Eoo-LAYiNG. — The  eggs  are  packed  closely  within  the  empty  pupal 
skin.  Weaver  notes  them  as  ^'  laid  in  a  mass  and  covered  with  a 
glutinous  moisture."  Mrs.  Cowl  states  that  '^  the  eggs  are  laid  in 
the  pupa-skin,  which  is  literally  filled  with  them,  the  eggs  being  packed 
exactly  as  are  the  ova  in  the  roe  of  a  herring." 

Ovum. — Empty  egg-skins  (they  cannot  be  carlled  shells)  are  excess- 
ively thin,  delicate  and  transparent.  Under  a  1"  objective,  they  look 
just  like  collapsed  empty  grape-skins,  only  much  more  delicate.  Under 
a}",  the  skin  is  seen  to  be  covered  with  minute  granulations,  with  just 
a  trace  of  a  rather  large,  but  faint,  reticulation,  caused  by  the  minute 
granulations  being  absent  or  very  slightly  marked  on  the  line  of  the 
cell  pattern  (Bacot,  May  14th,  1899). 

Case. — The  case  of  the  larva  in  its  first  stadium  is  2'25mm.  in 
length,  and  about  'TSmm.  in  diameter,  cylindrical,  tapering  somewhat 
to  anal  end,  made  of  fragments  of  leaf,  sand,  &c.,  worked  into  the  silk, 
whilst  traces  of  the  fiake  or  scale-like  method  of  attachment  can  be 
already  detected.  The  hybernating  cases  were  noted  in  the  middle  of 
January  (1900),  as  being  nearly  alike  in  size  and  general  appearance. 
Two  that  were  examined  proved  to  be  22mm.  and  20'5mm.  in  length, 
and  6'25mm.  and  4-7mm.  in  width,  respectively,  but  slight  variations 
in  size  were  largely  due  to  the  arrangement  and  size  of  the  material 
used  as  a  covering.  The  cases  are  made  of  silk  with  grains  of  sand, 
earth,  fragments  of  vegetable  debris  (pieces  of  stem,  leaves,  bark,  &c.). 
The  larger  and  outermost  pieces  are  (1)  scale-like  fragments  (seed-cap- 
sules, flat  thin  pieces  of  bark,  or  stick),  (2)  fine  pieces  of  grass  stem, 
or  dried  roots.  Altogether  the  case  is  very  distinctive  and  differs 
markedly  from  that  of  P.  vUlosella  of  equal  size.  When  the  case  is 
open  it  is  seen  to  be  slightly  constricted  at  the  neck,  the  mouth  when 
open  being  somewhat  expanded  (bell-mouthed);  the  attached  fragments 
are  decidc^y  fewer  near  the  mouth  than  further  back,  the  silk  is  loosely 
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spun,  thin  in  texfcure  and  tho  mouth  is  closed  by  drawing  the  sides 
together  from  the  inside.  The  interior  of  the  case  is  composed  of 
whitish,  smooth,  closely  spun  silk,  rather  thin  in  texture  (semitrans- 
parent  if  held  up  to  the  light).  Adult  cases  from  Bournemouth  were 
22mm.  in  length,  5mm.  in  thickness,  cylindrical,  tapering  slightly 
posteriorly,  covered  with  flakes  of  black  wood  or  bark  of  pine  trees,  also 
some  grains  of  sand  and  a  few  minute  pieces  of  stone  (Bacot).  A  spun- 
up  case  from  Bannoch  (taken  by  Mr.  Beid)  is  nearly  22mm.  long,  and 
about  4* 5mm.  in  width,  at  the  broadest  part,  slightly  tapering  towards 
the  free  (emergence)  end  and  with  finer  material  there  than  lower  down, 
the  silken  tube  closely  covered  with  small  particles  of  plant  dehnsy 
outside  which  are  larger  pieces  of  plant  stems,  pine-needles,  pine  bark, 
&c.,  fastened  at  about  an  angle  of  80^-40°,  the  outer  ends  point- 
ing towards  the  free  end  of  the  attached  case.  There  are  fewer 
needle-like  pieces  of  grass,  stems,  &c.,  towards  tho  anterior  (spun 
down)  end  than  towards  the  posterior,  where  the  flattened  pieces  of 
pine  bark  are  more  abundant.  Chapman  notes  of  the  cases  in 
Constant's  collection  that  **  they  are  distinctly  smaller  than  those  of 
P,  villosella,  covered  with  various  materials — leaves,  grass,  stems,  &c. — 
whilst  the  colour  of  the  silk  and  the  terminal  portions  of  the  case  are 
very  much  like  those  of  1\  rillosella ;  the  *  silken  cap  *  is  somewhat 
lengthened  and,  in  some  aspects,  the  case  is  not  unlike  that  of  C, 
iinicolor  although  the  front  portion  is  not  so  bold."  The  case  is  about 
an  inch  in  length,  composed  internally  of  soft,  tough  silk,  and  covered 
with  small  pieces  of  dried  grass,  pointing  backwards,  morsels  of  bark, 
seed-capsules,  and  other  dried  vegetable  substances  (Barrett).  The 
case  is  from  10-12  lines  long,  3  lines  wide,  generally  dark-coloured, 
with  short  and  thin  pieces  of  plant  stems,  leaves  laid  lengthwise,  and 
here  and  there  grains  of  sand.  It  resembles  that  of  C,  unicolor  but 
the  pieces  of  plant  do  not  stick  out  as  is  commonly  the  case  in  the 
latter.  The  male  case  ends  in  a  long,  very  apparent  white  tube 
(Hofmann).  A.  Hoffmann  notes  the  cases  found  on  Calluna  and 
Vaccininm  in  the  moor  region  of  the  Upper  Hartz,  as  being  **  nearly 
2cm.  in  length,  moderately  uniform  throughout  in  width,  the  diameter 
being  about  '45cm. ;  the  cases  irregularly  clothed  with  longish  grass- 
culms,  pine-needles,  and  other  parts  of  plants  placed  longitudinally; 
the  tube  of  the  ^  case  about  *5cm.  long,  parchment-like,  and 
white."  Bang-Haas  says  that  the  case  is  narrow,  8  lines-10  lines  long, 
covered  to  beyond  the  middle  with  grains  of  sand,  small  particles  of 
leaf  and  fragments  of  grass,  whilst  the  white  silken  tube  projects 
beyond  for  about  a  third  part  of  the  length  of  the  case  at  its  free  end. 

Habits  of  Larva. — Mrs.  Cowl  writes  that,  in  1898,  when  the  young 
larv8B  of  A,  opacella  hatched,  they  wandered  about  aimlessly  on  their 
two  front  pairs  of  legs,  the  abdomen  in  the  air  and  refused  to  touch 
sallow  or  any  other  food,  until  they  had  first  constructed  themselves 
little  cases  of  silk,  covered  with  silver  sand  and  minute  particles  of 
lichen  which  were  woven  into  the  silk.  As  soon  as  their  bodies  were 
covered  they  ate  freely  the  sallow  offered  them,  and  a  few  fed  up  well 
all  the  summer  and  autumn.  Two  or  three  of  them  hybernated  cdmost 
or  quite  full-grown,  attached  firmly  to  a  sallow  branch  by  silken 
threads  {in  litu,  February,  1899).  Bacot  notes  that  two  larvaB 
emerged  from  a  puparium  (obtained  at  Locarno)  on  April  28rd,  1899, 
and  were  followed  on  the  morning  of  the  24th,  by  some  two  or  three 

Y 


886  BBinSH  LEPmOPTERA. 

hundred,  all  without  cases,  but  crawling  about  in  a  most  restless 
manner.  They  were  provided  with  grass  and  dock  about  9  a.m.  and  by 
8  p.m.  the  majority  had  manufactured  cases,  utilising  pieces  taken  from 
that  of  the  female.  The  larva  appears  to  commence  the  making  of  the 
case  by  forming  a  ring  of  silk,  to  which  is  added  any  suitable  material 
obtainable.  The  ring  is  broadened  extending  around  the  abdomen,  and 
the  abdomen  and  case  are  carried  erect  at  this  period,  as  are  those  of 
the  adult  Luffia.  The  larva  is  still  very  active  but  not  so  hurried  in 
its  movements  as  before  its  case  was  constructed.  It  appears  that  the 
larvaB  do  but  little  feeding  during  the  first  two  or  three  days  of  their 
existence,  spending  almost  the  whole  time  in  the  making  and  lengthening 
of  their  cases,  as  no  frass  was  observed  in  the  jar  for  the  first  four  or  five 
days.  In  its  habits,  the  laxva  afterwards  becomes  sluggish,  rests  with  its 
body  contracted  and  curved,  has  the  power  of  hanging  by  a  silk  thread 
if  disturbed,  and  if  taken  from  its  case  searches  as  it  were  for  material 
as  if  to  start  a  fresh  case.  These  larvae  commenced  to  hybernate  in 
October,  the  cases  by  this  time  being  almost  an  inch  in  length,  and,  in 
the  middle  of  January  (1900),  the  cases  appeared  to  be  exactly  the 
same  as  when  hybernation  commenced,  nor  did  there  seem  to  be  any 
difference  in  the  larvae  except  that  they  appeared  to  have  become 
rather  compressed  lengthwise  (although  this  may  have  been  due  to  a 
dislike  of  disturbance).  For  the  purpose  of  hybernation,  one  or  two 
had  spun  their  cases  to  the  top  edge  of  the  tub  in  which  they  were 
confined,  but  most  of  them  were  lying  about  among  the  dead  leaves, 
quite  sodden  with  wet  and  as  if  dead,  but  on  opening  the  cases  the 
larvce  were  found  to  be  quite  lively  and  active.  The  larv©  were 
observed  to  be  moving  about  on  March  12th,  and  had  evidently 
quite  awakened  from  their  hybernation  (Bacot).  Standfuss  says 
that  the  larval  stage  of  this  species  lasts  only  for  one  year  in  Silesia, 
and  that  it  thus  agrees  with  S,  hirsutella  ;  Mrs.  Cowl  and  other 
observers  state  that,  in  Britain,  it  normally  takes  two  years.  Bacot's 
Locarno  specimens,  just  referred  to,  evidently  mean  to  take  only  one 
year. 

Larva. — The  newly -hatched  larva  (April  28rd,  1899)  has  a  large 
head  and  prothorax,  smaller  meso-  and  metathorax.  The  head  black, 
the  thoracic  segments  nearly  so.  The  abdomen  white,  except  the  anal 
end,  which  is  pale  yellowish  or  brownish,  and  has  a  chitinous  appear- 
ance. The  pro-  and  mesothorax  are  completely  armoured,  but  the 
metathorax  appears  to  have  a  wide  gap  or  suture  on  the  mediodorsal 
line,  dividing  the  dorsal  shield  into  two  plates.  The  head  and  thorax 
make  up  nearly  half  the  length  of  the  larva,  and  quite  half  the  bulk. 
The  hairs  are  very  long  in  comparison  with  the  size  of  the  larva, 
and  the  length  of  those  in  adult  larvse  of  the  same  species.  When 
three  weeks  old,  but  still  in  the  first  stadium,  the  larva  is  about 
l'25mm.  in  length  (of  which  the  abdomen  makes  up  three-fifths) ;  the 
prolegs  rather  long ;  head  and  thorax  large,  rather  wider  than 
abdomen,  which  is  about  *25mm.  in  diameter ;  the  prothorax  about 
twice  the  size  of  the  meso-  or  metathorax ;  the  hairs  long,  some  of 
them  on  head  and  thorax  being  about  *25mm.  in  length,  those 
on  abdomen  rather  shorter.  The  head  and  thorax  are  black  and 
homy,  the  abdomen  white  and  soft,  but  with  well-marked  chitinous 
plates,  those  on  anal  segment  being  dark  in  colour.  The  dorsal  setfe 
are  a  short  outer  i,  and  a  long  inner  ii  (as  in  adult  Psychid  larvse,  only 
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the  hairs  are  relatively  longer  in  proportion  to  the  size  of  the  larva), 
both  on  basal  chitinous  plates ;  iii  has  a  long  seta  with  a  large  basal 
plate ;  iv  and  v  are  subspiracular  (iv  with  a  long,  v  with  a  short,  seta), 
both  close  together  beneath  spiracle  (as  in  adult  larvae  of  C.  unicolor 
and  P.  villoHidla) ;  the  extra  chitinous  plate  on  the  1st  abdominal  is 
present  as  in  larva  of  P.  villosdla.     The  gap  between  the  dorsal  and 
lateral  plates  on  meso-  and  metathoracic  segments  is  distinct,  as  also 
is  the  division  of  the  dorsal  plate  on  the  mesothoracic ;  a  wide  and 
well  marked  suture  on  mediodorsal  area  divides  this  plate  in  two,  the 
suture  is  white,  the  two  parts  of  the  plates  black  ;  the  folds  of  loose 
skin  between  the  thoracic  segments  and  between  the  head  and  pro- 
thorax  are  quite  marked  (Bacot,  May  14th,  1899).     At  the  hybernating 
stage  (October  8th,  1899)  the  larva  is  just  about  Idmm.  in  length, 
and  about  8mm.  in  width  (at  the  8rd  and  4th  abdominal  segments, 
the  1st,  2nd,  5th,  6th,  and  7th,  being  almost  equally  wide).     It  tapers 
gradually  to  the  head,  and  more  abruptly  from  the  6th  abdominal  to 
the  bluntly  rounded  anus ;  the  segmental  incisions  are  distinct  and  the 
abdominal  segments  are  faintly  divided  into  two  subsegments.     The 
head  is  small,  rounded  above,  rather  flat  beneath,  thin  from  dorsum 
to  venter;  the  prothorax  long  and  narrow,  the  mesothorax  as  long  but 
it  looks  shorter  owing  to  its  greater  girth,  the  metathorax  is  actually, 
as  well  as  relatively,  shorter  and  broader.     The  abdominal  segments 
1-5  are  of  about  equal  length  to  metathorax,  6  and  7  are  rather  longer. 
To  the  naked  eye  the  head  and  thorax  above  look  like  polished  ebony 
(some  paler  brownish  areas  are  noticeable  on  the  head  if  a  lens  be 
used) ;  the  dorsa  of  the  abdominal  segments  are  also  black,  but  of  a 
duller  and  bluer  tone,  showing  pale  coloration  at  the  intersegmental  areas 
when  stretched.     There  is  a  sharp  clear  white  mediodorsal  line  across 
the  pro-  and  mesothorax,  and,  with  the  aid  of  a  hand  lens,  it  may  be 
seen  faintly  continued  over  the  metathorax  as  a  duU  greyish  streak ; 
there  is  also  a  subdorsal  orange-red  spot  on  each  side  of  the  prothoracic 
segment,  placed  rather  posteriorly.    The  lateral  and  ventral  areas  of  the 
abdomen  are  pale  yellowish-white,  whilst  the  unplated  portions  of  the 
lateral  and  ventral  areas  of  the  thorax  are  pale  smoky.     The  spiracles 
are  most  striking,  oval,  very  large,  dark  brown  in  colour.     The  hairs  on 
the  head  and  elsewhere  are  slender,  pale  brown  in  colour,  the  setae  placed 
in  usual  specialised  Psychid  position — i  outside  and  small,  ii  inside 
and  longer,  iii  above  spiracle  long,  iv  and  v  subspiracular,  both  small, 
V,  however,  smaller  than  iv.     The  prolegs  are  as  in  P.  villosella,  the 
central  depression  is  very  marked,  the  skin  is  apparently  homy,  the 
oval  of  hooks  large  and  strong,  24  on  ventral,  and  19  on  anal  prolegs, 
the  hooks  larger  and  bolder  than  on  P.  villosella;  the  anal  prolegs 
have  a  lunular  piece  of  chitin  within  the  hooks  in  place  of  the  usual 
pit.      (Judging  from   memory  this  species  appears  to  have   better 
developed  prolegs  than   any  other  Psychid  larva  examined.)      The 
lateral  ridge  is  large,  but  not  greatly  raised  above  surface.      The  true 
legs  are  blackish  above,  pale  below.     The  antennae  are  rather  con- 
spicuous, and  the  plates  at  base  of  hairs  large  and  especially  strongly 
developed  on  abdominal  segments  8-10,  the  10th  of  course  bears  the 
usual  anal  plate  (Bacot.  Described  Oct.  8th,  1899).  Hofmann  describes 
the  adult  larva  as  8-10  lines  long,  the  back  dark  brown,  with  single 
warts  and  hairs,  sides,  belly,  claspers,  and  the  inner  sides  of  the  legs 
dirty  yellow.      Head  and  outer  side  of  the  legs  shining  black.     The 
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first  three  segments  deep  black,  divided  down  the  middle  by  a  fine 
yellow  line  on  each  of  these  three  segments,  whilst  on  each  side  of  the  line 
is  a  round  orange-yellow  spot.  Barrett  describes  the  4arva  as  *'  pale 
grey,  whitish  beneath,  with  black  head,  the  three  following  segments 
having  each  a  rather  narrow,  dark  grey,  horny  plate,  which  almost 
embraces  the  segment ;  each  has  a  blackish  dividing  line  down  the 
middle  of  the  back  and  whitish  spots  on  the  sides ;  the  legs  are  large 
and  well-developed,  with  black  claws."  This  description  evidently 
does  not  belong  to  the  larva  of  A.  opacella,  and  Hamm  notes  that  'Hhe 
larva  taken  by  Barnes  at  Wellington  College  did  not  agree  with 
Barrett's  description,  for  this  larva  had  lateral  orange  spots  on  the 
prothorax."  These  orange-red  spots  are  quite  a  character  of  the  larva 
of  A,  opacella.     They  are  sometime;^  found  also  on  the  metathorax. 

Comparison  of  larv^  of  Acanthopsyche  opacella  and  Pachy- 
THELiA  viLLosELLA.''' — The  heads  of  the  larvffi  of  both  species  are 
similar  in  shape,  but  whilst  that  of  P.  villoaella  is  rough,  almost 
granular,  and  dull  in  appearance,  that  of  A.  opacella  is  smooth  and 
polished,  showing  only  a  very  faint  reticulation.  In  colour,  the  head 
of  P.  villosella  is  yellowish-white  mottled  with  blackish  (the  pale  and 
dark  colour  in  about  equal  proportions),  that  of  A.  opacella  is  black 
with  a  narrow  white  line  from  apex  of  clypeus  to  crown.  The  tlwrax 
appears  similar  in  each  except  that  the  central  suture  of  the  dorsal 
plate  on  the  metathorax  is  hardly  apparent  in  P.  lillosella,  whilst  it  is 
distinct  in  A.  opacella  (this  may  be  in  part  due  to  the  darker  colour  of 
A.  opacella),  A  difference  is  observable  in  the  appearance  of  the  thoracic 
plates  similar  to  that  exhibited  by  the  heads,  and  the  coloration 
is  equally  different,  for  whilst  1\  villosella  has  a  pale  yellowish-white 
mediodorsal  band,  very  broad  whitish  subdorsal  bands,  and  narrower 
lateral  bands  (the  mediodorsal  across  the  pro-  and  mesothorax  only, 
the  subdorsal  and  lateral  across  all  three  thoracic  segments),  the  bands 
so  broad  as  to  leave  only  broad  black  bands  of  the  ground  colour,  A, 
opacella  has  a  polished  black  thorax,  with  a  narrow  white  mediodorsal 
line  across  the  pro-  and  mesothorax,  and  an  orange  spot  on  each  side  of 
the  posterior  subdorsal  area  of  the  prothorax.  The  prolegs  ai*e  similar  in 
shape  and  appearance,  but  the  central  depression  of  the  foot  is  larger, 
darker,  and  consequently  more  marked  in  A,  opacella.  The  number  of 
hooks  appears  to  be  about  four  fewer  in  the  latter  than  in  P,  villosella. 
The  plates  at  base  of  setae  are  more  conspicuous  in  P.  riUosella  than  in 
A,  opacella.  The  ahdomina  are  very  different  in  colour,  that  of  A. 
opacella  is  smoky-black  on  the  dorsum,  whilst  that  of  P,  villosella  is 
almost  uniform  pale  whitish-brown  (Bacot). 

Pupation. — When  the  larva  is  fullfed  it  finds  a  suitable  locality  for 
fixing  its  case  and  the  hitherto  open  end  of  the  case  is  spun  to  the 
selected  object  and  the  larva  turns  round  in  its  case.  The  hitherto 
closed  end  of  the  case  is  then  lengthened  in  the  shape  of  a  funnel,  the 
latter  being  soft  and  elastic,  although  the  end  is  not  quite  open  till 
after  the  female  has  burst  from  the  pupa  (Weaver).  The  larva  (espe- 
cially the  female)  spins  a  fluffy  silken  cocoon  inside  the  larval  case 
before  pupation.  This  effectually  fills  up  the  entrance,  and  possibly 
acts  as  an  effective  bar  against  the  entrance  of  many  enemies  (Cowl). 

*  The  larva  of  A,  opacella  in  hybemating  skin  (probably  almost  full-fed), 
freshly  killed,  in  spirit ;  that  of  P.  villosella  possibly  in  last  skin,  killed  and  kept  in 
spirit  since  the  spring  of  1898. 
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Pupa. —  ^.  7mm.-9min.  long,  rather  robust,  of  ordinary  Macro- 
Psychid  type,  i.r.,  fairly  cylindrical,  the  head,  prothorax,  and  anterior 
part  of  mesothorax  forming  a  rather  truncate,  though  sloping,  front, 
up  to  which  the  full  size  of  the  pupa  is  maintained ;  the  abdominal 
segments  tapering  very  slightly,  with  a  slight  forward  curve,  made 
more  evident  by  the  curving  forwards  of  the  last  three  segments  so  as 
to  bring  the  anal  hooks  to  a  definite  ventral  aspect.  The  wing-cases 
are  fixed  to  abdominal  segments  1  and  2,  and  closely  appressed,  but 
not  adherent,  to  the  nearly  white  front  of  8.  The  colour  is  pale 
brown,  hardly  materially  darker  dorsally.  The  head,  or  rather  the 
face-parts,  quite  ventral  in  position  ;  the  antenme  very  large,  wide,  and 
marked  by  strong  transverse  ridges,  extend  not  quite  to  end  of  wings, 
second  legs  to  same  length,  third  just  visible  beyond  between  tips  of 
wings,  first  legs  less  than  half  the  length  of  second,  very  short  indeed, 
as  they  start  below  the  face-parts,  whilst  the  second  start  higher  up 
beside  them,  and  the  antennse  form,  at  their  bases,  part  of  the  vertex 
alluded  to  above  as  contributing  to  the  truncate  anterior  end  of  the 
pupa.  The  anterior  femora  occupy  a  very  small  triangle  between 
the  anterior  legs.  The  face-parts  are  well  developed ;  the  clypeus,  not 
marked  off  by  sutures,  presents  a  bos5  above  labrum  which  is  large, 
prominent,  and  divided  into  an  upper  and  lower  portion.  The  man- 
dibles arc  rounded,  rather  transverse,  eminences  on  either  side  of  this. 
The  line  across  ends  of  labrum  and  mandibles  is  tolerably  straight,  but 
bends  upwards,  when  it  passes  outwards  between  cheeks  and  maxillae 
which  extend  outward  in  a  separate  piece  that  looks  very  like  a 
maxillary  palpus,  much  as  it  appears  in  the  Cochlidids.  The  labium  is 
large,  with  a  transverse  basal  eminence  and  two  prominences  side  by 
side  beyond.  The  maxillie  are  as  long  and  nearly  as  large  as  the 
labium,  rounded  at  their  extremities  and  extending  outwards,  as  noted 
above,  below  the  eyes,  so  as  to  touch  the  antennae.  The  dorsal  anterior 
abdominal  hooks  are  present  on  6,  7,  and  8,  but  not  in  front  of  these, 
those  on  8  resting  on  rather  a  high  flange.  The  intersegmental  spines 
are  well-developed  on  4  and  5  and  less  so  on  8,  evanescent  on  others. 
The  hooks  are  in  one  definite  row  in  each  series ;  the  intersegmental 
ones  are  hooked  with  the  concavity  forward,  but  are  not  so  appressed 
to  the  surface  as  in  some  $  pupae,  being  shorter  and  blunter  than  they 
are  when  so  appressed.  The  dorsum  of  each  segment  is  transversely 
wrinkled  and  carries  i  and  ii,  i  being  a  bristle  towards  the  outer 
anterior  portion  of  the  wrinkled  area,  ii  at  its  posterior  margin  and 
near  the  middle  line ;  these  bristles  and  that  (iii)  above  spiracle  are 
well-developed  and  of  about  equal  size  ;  above  and  behind  the  spiracles 
is  a  depression,  placing  them  on  an  eminence,  but  they  do  not  them- 
selves project ;  beneath  them  is  a  raised  ridge,  with  depressions  below 
marking  with  sundry  wrinkles,  but  not  very  distinctly,  the  three  ridges 
of  the  lateral  (larval)  flange.  There  are  one  or  two  bristles  below  the 
spiracles,  one  lower  down  and  two  (or  three)  above  prolegs,  and  one 
balow  them,  but  these  are  difiQcult  to  detect  and  be  quite  positive  as  to 
positions.  The  proleg-scars  are  well  raised  above  the  general  surface,  and 
marked  by  several  rings  of  deep  wrinkles.  The  anal  structure  presents 
two  great  ventral  bosses  on  10  directed  ventrally  and  ending  in  a  blunt 
point,  or  flattening,  and  outside  this  a  prominent  forward  curving 
hook  of  dark  colour.  Immediately  between  these  bosses  is  the  well- 
marked  anal  furrow,  and  at  its  dorsal  extremity,  still  rather  between  the 
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bosses,  is  a  pair  of  small  blunt  points  anteriorly,  whilst  a  little  inside 
each  boss  is  a  rounded  eminence  surmounted  by  a  raised  ring,  defective 
externally  and  posteriorly.  These  look  very  much  as  though  they 
represented  the  claspers  of  the  larva,  and  if  so  the  anal  hooks 
cannot  be  the  claspers  but  must  represent  the  corneous  plates 
clothing  their  bases.  On  9,  which  is  not  very  definitely  marked  off 
ventrally  from  8,  is  a  median  depression  with  a  rounded  mammilla  on 
either  side.  The  wings  are  strongly  marked  by  nervures,  and  the 
inner  nervure  is  very  prominent,  sending  two  branches  to  margin  of 
wing  (Chapman).  ?  .  The  empty  fetnale  pupal-skin  is  about  12inm. 
in  length  and  dmm.  in  thickness  at  the  widest  part,  6th  abdominal 
segment.  It  tapers  gradually  to  head,  and  rapidly  to  the  broad 
rounded  anus  without  armature.  The  scars  of  the  prolegs  are  very 
distinct  and  the  sexual  organs  also  distinct.  The  anterior  margin  of 
the  dorsal  area  of  abdominal  segments  6-7  bears  a  short  row  of  recurved 
hooks  pointing  backwards,  not  particularly  strong  or  prominent.  The 
2nd-5th  abdominal  segments  bear  on  the  posterior  margin  of  the  dorsal 
area  a  row  of  small  curved  hooks  pointing  towards  the  head ;  these 
latter  rows  extend  much  farther  transversely  than  those  on  the  anterior 
edge  of  6  and  7.  There  are  slight  indications  of  the  posterior  row  of 
hooks  on  the  6th  abdominal.  The  spiracles  are  small,  almost  level 
with  the  surrounding  surface.  The  two  subspiracular  hairs  iv  and  v 
are  present,  at  least  on  one  segment,  but  small  and  weak.  The  dorsal 
hairs  are  apparently  present,  but  most  difficult  to  clearly  distinguish. 
The  skin  of  the  pupa  is  much  wrinkled  in  places,  and  granular  or 
finely  shagreened  in  others,  giving  it  a  dull  appearance.  The  envelope 
is  semi-transparent  and  contains  numerous  empty  eggs  and  many 
young  larvflB  moving  about  (Bacot). 

Dehiscence. — <^  .  The  dehiscence  of  the  male  pupa  of  A,  opacella 
is  not  distinguishable  from  that  of  P,  nllosella  (Chapman). 

Habits  of  Pupa. — The  female  pupa  is  thin  and  pliable,  unlike  that 
of  the  male,  and  with  energetic  twists  of  its  body  it  is  enabled  to  go  up 
and  down  its  gauze-like  funnel  with  astonishing  rapidity.  The  funnel 
serves  for  a  weather-guage  for  both  male  and  female  ;  it  serves  for  the 
female  both  in  the  pupal  and  imaginal  states,  for  the  male  only  in  the 
pupal  state.  The  female  pupa  moves  to  the  top  of  the  funnel  when 
almost  ready  for  emergence  and  if  mature  and  the  sun  is  sufficiently 
brilliant  she  emerges.  The  funnel  of  the  male  case  is  considerably 
longer  than  that  of  the  female,  and  it  is  astonishing  how  fast  the 
pupa  travels  up  and  down  the  funnel.  The  pupte  will  sometimes  thrust 
their  bodies  half-way  out  of  the  silken  tube  and  return  again  if  the 
sun  be  not  shining,  as  they  only  emerge  when  the  sun  shines 
(Weaver). 

FooD-PLANTs. — Sallow  (Cowl),  Vaccinium  and  Calluna  (Hoffmann), 
grass,  heath,  furze  (Merrin),  grass  (Speyer),  sallow,  willow,  especially 
fond  of  Piilii<i(mum  aviculare  (Hacot). 

Habits  and  Habitat. — The  males  usually  emerge  in  the  morning  espe- 
cially in  the  sunshine  (Speyer),  but  Zeller  notes  a  S  example  that  emerged 
in  the  afternoon  of  June  6th,  from  a  pupa  obtained  at  Weissenstein.  The 
male  flies  in  the  sunshine,  and  Holland  says  that  a  specimen  captured  by 
himself  near  Heading  looked  unexpectedly  pale  on  the  wing ;  he  also  notes 
that  **when  captured  the  motion  of  the  wings  is  continued  with  such 
swiftness  as  to  render  them  invisible."  The  female  never  leaves  the  case, 
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if  fertilised,  until  her  eggs  are  deposited  (unless  quite  by  accident). 
On  emergence,  she  just  thrusts  her  head  out  at  the  end  of  the  funnel 
to  await  the  arrival  of  the  male,  retiring  into  the  case  at  night,  or  if  the 
weather  be  cloudy,  or  if  she  be  disturbed.  She  appears  at  the  top 
again  when  the  conditions  are  suitable  and  when  a  male  discovers  her, 
goes  down  the  case  and  raises  the  lower  extremity  of  her  body.  The 
body  of  the  male  is  somewhat  similar  to  a  telescope,  lengthening  out 
between  every  joint  or  segment.  The  male  introduces  his  body  into 
the  funnel  and  copulation  takes  place.  Having  completed  the  process 
of  oviposition  the  female  falls  through  the  aperture  of  the  funnel  to  the 
ground  and  dies  (Weaver).  Near  Bournemouth  Mrs.  Cowl  observes  the 
insect  as  occurring  in  a  country  covered  with  Calluna  vulfjaris,  Barrett 
notes  the  larva  on  grasses  and  the  fully  grown  cases  on  the  trunks  of 
oaks,  alders,  or  other  trees  in  woods  and  on  rocks  and  boulders  on  open 
moors ;  he  reports  full-grown  cases  as  found  attached  to  outcropping 
boulders  and  rocks  on  the  mountains  of  the  Bannoch  district.  Cases 
found  in  considerable  numbers  from  mid- April  to  May  by  Bang-Haas, 
at  Jaegersborg  and  Budehegn,  spun  up  at  the  foot  of  birch- trunks 
always  on  the  south  side.  Speyer  notes  cases  singly  in  dry  sunny 
places  at  Arolsen  and  Wildungen,  in  some  years  locally  abundant  in 
the  former  locality.  The  male  cases  are  generally  spun  up  near  the 
ground,  the  female  cases  usually  on  oak-trunks  lft.-4ft.  from  the 
ground.  Schiitze  notes  the  cases  abundant  at  Holbendorf ,  partly  on 
birch-trunks,  partly  on  moss  and  lichen  {Cladonia  rantjiferina)  and 
twigs  lying  on  the  ground.  Caradja  obtained  cases  in  numbers  in 
May,  1898,  in  Boumania,  on  grass  and  trunks  in  a  light  birch  wood 
which  produced  the  Bulgarian  var.  senex^  Stand.  Wocke  says  that  in 
Silesia  it  is  sparingly  distributed  in  the  woods  of  the  plains  and  the 
lower  mountains,  whilst  on  the  Stilfser-Joch  it  reaches  nearly  to  the 
tree-limit.  Peyerimhofif  says  that  in  Alsace,  it  occurs  in  the  woods  on 
the  mountains,  but  is  rare  in  the  plains.  In  Andalusia,  Bambur  found 
the  species  in  arid  and  sandy  woods.  Hofmann  says  that  at  Erlangen, 
it  occurs  with  VtUocephala  awjmUila  {atra)  and  P.  villosella.  The 
male  cases  are,  with  few  exceptions,  spun  up  on  the  grass  at  the  side 
of  the  road-ditches,  lie  very  much  on  one  side,  but  sometimes  upright ; 
the  female  cases  are  generally  found  from  one  to  four  feet  from  the 
ground  on  the  trunks  of  the  oaks  that  form  the  road  avenues,  often 
as  many  as  six  or  eight  on  a  tree- trunk.  At  Batisbon  A.  opacdla  only 
occurs  very  rarely  on  the  southern  slopes  of  the  chalk. 

Time  of  appearance. — The  end  of  April  and  May  (possibly  June 
in  Scotland).  Larva  near  Wellington  College  station,  pupated  April 
16th,  1895,  ?  emerged  April  80th  (Hamm);  larvas  April  lst-15th, 
1857,  at  Bannoch  (Harding) ;  Barrett  notes  the  larva  from  June  to 
February  and  March,  and  for  the  imago  gives  **end  of  March  and  April 
and  probably  May  "  for  Britain.  We  suspect  "  March  and  April "  as 
being  altogether  too  early  here,  and  also  for  the  continent  except  for 
Spain,  Italy,  &c.,  and  then  rarely  in  March,  although  cases  obtained  at 
Locarno  in  March,  1899,  produced  imagines  early  in  April  (Chapman). 
By  the  end  of  April  the  larvaB  have  generally  spun  down  their  cases 
for  pupation  at  Erlangen  the  imagines  first  appear  in  May,  sparingly  at 
first  and  more  ?  s  than  ^  s,  then  S  s  and  $  s  in  about  equal  numl)ers, 
whilst  later  only  males  appear.  The  last  males  emerge  in  early  June 
(Hofmann) ;  in  Andalusia  it  appears  in  March  (Bambur  UiU  Bruand) ; 
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April  6th,  1896,  many  cases  at  Holbendorf,  from  which  imagines  ap- 
peared in  May  (Schiitze) ;  im'agincs  on  April  14th,  28rd,  and  May  24th, 
m  Hungary  (Fritsch) ;  imagines  May  9th,  1886,  in  the  Baltic  Provinces 
(Teich) ;  the  larvae  in  April  on  grass  in  Baden,  the  cases  later  spun  up 
on  stems  (Reutti) ;  a  case  from  a  trunk  of  Pnpulns  tremnlaj  near  Riga, 
in  April,  produced  a  male  on  May  12th  (Nolcken) ;  cases  are  found  on 
trunks,  palings,  stones,  oaktrees,  &c.,  from  the  middle  of  April  to  May, 
at  Arolsen  and  Wildungen,  the  imagines  emerging  from  the  beginning 
to  the  end  of  May  (Speyer) ;  cases  are  found  in  early  spring  on  trees, 
rocks,  and  bushes,  in  the  moor  region  of  the  Upper  Hartz,  the  larva 
winters  once,  the  imagines  emerge  in  June  (Hoffmann) ;  the  imago 
emerges  in  May  and  June  at  Jaegersborg  and  Rudehegn  (Bang-Haas) ; 
middle  of  April  to  end  of  May  for  spun -up  cases,  the  imagines  emerge 
throughout  May  at  Arolsen  (Speyer) ;  common  at  Bisbinno  June  8rd, 
1894  (Knecht). 

Localities. — Several  parts  of  the  south  of  England  and  Highlands  of  Scot- 
land (Barrett).  Berks  :  Beading  (Barnes),  Crowthome  (Brit.  Mas.  Coll.),  Pad- 
worth  (Holland),  Wellington  College  (Hamm),  Wokingham  (Barrett).  Dorset  : 
Poole  Heath  (Dale),   Bournemouth   (Cowl).      Hants  :    New  Forest  and  district 

g^ankes),  Woolmer  Forest  (Barrett),  nr.  Brockenhurst  (Newman).    Perthshire  : 
antn)ch  dist.  local — Black  Wood,   Ac.  (Reid).     Surrey  :    Haslemere  (Barrett). 
Sutherland  :  (Salvage).     Westmorland  :  Witherslack  (Murray  teste  Threlfall). 

Distribution.'"' — Aria  Minor:  Armenia  (Staudinger).  Austro-Hunoart : 
Pressburg  (liozsay),  Styria,  Berchtesgaden  in  Fuchsthal  at  2500,  near  Meran, 
Salzburg  (Speyer),  Briinn  (Midler),  Bohemia — Kuchelbad  near  Prague  (Nickerl), 
Hansdorf  (Fritscn),  Innsbruck  (Weiler),  Chemnitz  (Pabst),  Lavantthal  (Hofner), 
Nagydg  (Czekelius),  South  Tyrol  (Staudinger),  Wienerwald  (Schleicher).  Den- 
mark :  Sjeelland,  Helsingor,  Jembanen,  Jaegersborg,  Kudehegn,  &c.  (Bang-Haas), 
La  Hulpe  (Hedemann).  Finland :  Lajosee  (Sintenif;),  Abo,  Karelen,  Osterbotten 
(Lampa),  Aland,  8.  Karelia  (Tengstiom).  France  :  Cannes,  Antibes,  &c.  (Tutt). 
Germany  :  Scattered  as  far  north  as  Arolsen,  Berlin,  and  the  Hartz  (Heinemann), 
Berlin,  Hartz,  Weimar,  Lissa,  Klarenkraust,  Halle,  Trier  (Speyerj,  Miinster,  Freiburg, 
Erlangen  (Hofmann),  Karlsruhe  (Beuttl),  Silesia — from  the  plains  to  the  highest 
mountains — Parchwitz,  Obernigk,  Schrciberhau,  Seefelder,  Altvater  (Standfuss), 
Waldeck — nr.  Arolsen,  Wildungen — nr.  Breslau  (Speyer),  Erfurt  (Keferstein), 
Saxon  Upper  Lusiitia — Holbendorf,  Ober-Eulowitz,  Kachlan  (Schiitze),  Dresden 
(Steinert),  Upper  Lusatia — Herrnhut  (Moeschler),  Silesia,  the  Stilfser-Joch 
(Wocke),  Ratisbon  (Schmid),  Alsace — Colmar,  Strasburg,  Saverne  (Peyerimhoflf), 
Jena,  llieBengebirpe  (Zell.  coll.),  on  the  Winzerberg  near  Batisbon  (Herrich- 
SchaJEfer),  Upper  Hartz  (Hoffmann).  Italy  :  North,  not  common  (Curo),  Lom- 
bardy,  Brianza  (Turati),  l*iedmont — Macugnaga  (Staudinger).  Rouhania:  Gruma- 
zesti,  Slanic  (Caradja).  Russia  :  Transcaucasia — Tiflis  (Staudinger),  Baltic  Pro- 
vinces— Dorpat,  Neu  Kasseritz  (Sintenis),  Wolmar  (Lutzau),  Riga  (Nolcken).  Scan- 
dinavia :  rare,  but  generally  distributed  to  Alton  (Aurivillius),  Dovre,  Finmark  nr. 
Bossekop  (Staudinger),  Arctic  liegion — common  at  Kuusamo  and  Uleiiborg  (Schildo 
tcftte  Petersen).  Spain  :  Andalusia  (Rambur).  Switzerland  :  up  to  OOOOIt.  (Frey), 
Grisons — Bergell,  &c.  (Killias),  Lugano  (Huguenin),  Engadine,  nr.  Bergiin,  Ober- 
Albula — Weisscnstein,  Tuors  Pensch  (Zellcr),  Stelvio  (Wocke),  LooArno  (Chap- 
man), Ticino-  Bisbinno  (Knecht).    Turkey  :  Constantinople  (Staudinger). 

Genus  :  Pachythelia,  Westwood. 
Synonymy. — Genus :  Pachythelia^  Westd.,  *'  Proc.  Ent.  Soc.  Lond.,"  v.,  pp. 
xli-xlii  (1848) ;  ♦•  Proc.  Zool.  Soc.  Lond.,"  1854,  iwte  p.  220 ;  Humph,  and  West., 
*'Brit.  Moths,"  i.,  pp.  84,  94  (18.51).  Pf^yche,  Ochs.,  •♦  Die  Schmett.,'*  iii.,  p.  180 
(1810) ;  iv.,  p.  54  (l8ir,) ;  God.,  *•  Hist.  Nat.,"  iv.,  p.  284  (1822) ;  Cantener,  *'LLp. 
du  Var,"  p.  14  (1833);  Bdv.,  "Gen.  Ind.  Mcth.,"  p.  70  (1840);  Dup.,  "  Hi.st. 
Nat.,"  supp.  iv.,  p.  tU  (1842);  "Cat.  Meth.,"  p.  66  (1844);  Evers.,  "Bull.  Mosc," 
3,  p.  542  (184,3) ;  H.-Sch.,  "  Sys.  Bearb.,"  ii.,  p.  20(184.5);  Bniand,  "M(^m.  Soc. 
Doubs,"  ii.,  livr.  1-2,  p.  OO  (1845) ;  "  Mon.  Psych.,"  p.  61  (18.53) ;  Hdrch.,  "  Svs. 
Verz.,"2ndcd.,  p.  i\  (1846) ;  3rd  ed.,  p.  24  (1851) ;  Led.,  "  Verb.  z.-b.Ges.  Wien,"ii., 

*  Belgium. — llcylaorts  notes  this  as  a  probable  Belgian  and  Netherland  species, 
specimens,  supposed  to  be  native,  being  in  Breyer'a  collection,  but  without  labels. 
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dbh.  p.  73  (1852) ;  Ghil.,  "  Elenco,"  p.  25  (1852) ;  Speyer,  "  Stett.  Ent.  Zeit.,'*  p, 
323  (1852) ;  *'  Geog.  Verb.  Schmett.."  i.,  p.  303  (laiS) ;  ii.,  p.  278  (1862) ;  Frey, 
"Neu.  Beit.,"  vi.,  p.  109  (lJ^56) ;  MiiU.,  *•  Lotos,"  vi.,  p.  145  (185G);  Sta.,  "  Man.," 
i.,  p.  166  (1857) ;  Mann,  "  Wien.  Ent.  Monats.,"  i.,  p.  147  (ia57) ;  Hein.,  •'  Schmett. 
Deutsch.,"  i.,  p.  181  (1^59) ;  Trim.,  "  Act.  Soc.  Linn.  Bord.,"  xxii.,  p.  34  (1859) ; 
Hofm.,  "Berl.  Ent.  Zeits.,"  iv.,  pp.  18-19  (1860);  Kef.  and  Wernebg.,  "  J.-B.  Ak. 
Erfurt,"  p.  144  (1860);  Now.,  "  Enum.  Lep.  Hal.  Or.,"  p.  30  (1860);  Wilde, 
••  Zeits.  Nat.  HaUe,"  xvi.,  p.  306  (1860) ;  *'  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  73 
(1861);  Staud.,  "Cat.,"  1st  ed.,  p.  26  (1861) ;  2nd  ed.,  p.  62  (1871) ;  "  Hor.  Ross.," 
xiv.,  p.  348  (1879) ;  "Stett.  Ent.  Zeit.,"  xlviii.,  p.  94  (1887);  Nick.,  "Lotos,"  xi., 
p.  154  (1861) ;  Hoff.  and  Kell.,  "  J.-H.  Ver.  Vat.  Nat.  Wiirtt.,"  xvii.,  p.  2S8  (1861) ; 
MiU.,  "  Iconog.,"  ii.,  pi.  102,  figs.  6-12  (1868) ;  iii..  p.  465  (1874) ;  "Ann.  Soc.  Linn. 
Lyon,"  xviii.,  p.  12  (1871) ;  "  Cat.  L^p.  Alp.-Mar.,"  p.  99  (1875);  Wernbg.,  "Btr.," 
i.,  p.  126  (1864);  Cooke,  "Merrifield's  Brighton,"  p.  213  (1864) ;  Const.,  "Cat.  L6p. 
8aone-et-Loire,"  p.  90  (1866) ;  Ramb.,  "  Cat.  L^p.  And.,"  ii.,  p.  295  (1866) ;  Hint., 
"  Zeit.  Ferdin.,"  (3),  xiii.,  p.  251  (1867) ;  Wallgm.,  "  Skand.  Het.  Fjar.,"  ii.,  pp. 
46,  49  (1869) ;  p.  429  (1885);  "Ent.  Tids.,"  ii.,  p.  106  (1881);  Heyl.,  "  Tijd.  voor 
Ent.,"  xiii.,  p.  148  (1870) ;  Wocke,  "  Zeits.  Ent.  Bresl.,"  N.  F.  iii.,  p.  25  (1872) ; 
*'  J.-B.  Schles.  Ges.  Vat.  Cult.,"  liii.,  p.  163  (1876);  Bang-Haas,  "  Nat.  Tids.,"  (3),  ix., 
p.  407  (1874);  Glitz,  "  J.-B.  Ges.  Han.,"  xxiv.,  p.  36  (1874);  Curo,  "  Bull.  Soc.  Ent. 
Ital.,"  viii.,  p.  142  (1876) ;  Sint.,  "  Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335  (sep.  p.  15) 
(1876) ;  Pet.,  "  C.-B.' Ver.  Riga,"  xxii.,  p.  8  (1877) ;  Weil.,  "  Verz.  Schm.  Innsbr.," 
p.  15  (1877);  "Lep.  Taufers,"  p.  17  (1880);  Parf.,  "Trans.  Dev.  Ass.,"  x.,  p.  550 
(1878) ;  Rozs.,  "  Cat.  Lep.  Poson,"  p.  8  (1878) ;  Tur.,  "  Bull.  Soc.  Ent.  It.,"  xi.,  p. 
165  (1879) ;  Standi.,  "  Zeit.  Ent.  Bresl.,"  vii.,  pp.  31,  42  (1879) ;  Pfiitz.,  "Deutsch. 
Ent.  Zeit.,"  xxiii.,  p.  37  (1879) ;  Fiori,  "  Bull.  Soc.  Ent.  Ital.,"  xii.,  p.  213  (1880) ; 
Peyer.,  "Cat.  Lep.  Als.,"  2nd  ed.,  p.  58  (1880);  Frey,  "Lep.  Schweiz,"  p.  90  (1880); 
Ersch.,  "Trudy  Soc.  Ent.  Ross.,"  xii.,  p.  203  (1881);  Hell.,  " Ber.  Ver.  lunsb.," 
xi.,  p.  90  (1881);  Ross.,  "J.-B.  Ver.  Nat.  Nass.,"  xxxiii-xxxiv.,  p.  67  (1881);  Husz, 
"  Magy.  Tud.  Tars.  Evkon.,"  viii.,  pp.  251.  283  (1881) ;  Herng., "  Stett.  Ent.  Zeit.," 
xiii.,  p.  153  (1881) ;  Lampa,  "Ent.  Tids.,"  p.  38  (1885) ;  Rom.,  "  Mem.  sur  L?p.,» 
ii.,  p.  6  (1885);  Schmid,  "C.-B.  Ver.  Nat.  Regensb.,"  xxxix.,  p.  83  (1885) ;  Jord., 
"  Schmett.  N.-W.  Deutsch.,"  p.  94  (1886) ;  Vang.,  "Rovart.  Lap.,"  iii.,  p.  143  (1886) ; 
Calb.,  "Iris,"  i.,  p.  151  (1887) ;  Zimni.,  "  Verh.  Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887); 
Mina-Pal.,  "Nat.  Sic,"  vii.,  p.  225  (1888);  Schmidt,  "Soc.  Ent.,"  iii.,  p.  58  (1888); 
Teich,  "Arb.  Nat.  Ver.  Riga,"  vi.,  p.  19  (1889);  Piing.,  "  Stett.  Ent.  Zeit.,"  1.,  p. 
144(1889);  Auriv.,  "Nord.  Fjaril.,"  p.  59(1889);  Ruhl,  "Soc.  Ent.,"  v.,  p.  151 
(1891) ;  Dale,  "  Lep.  Dorset.,"  2nd  ed.,  p.  9  (1891) ;  Garb.,  "  S.-B.  Ak.  Wiss.  Wien. 
Math.  Nat.  CI.,"  ci.,  p.  933  (1892);  Czek.,  "Verh.  Sieb.  Ver.  Nat.,"  xiii.,  p.  44 
(1892);  Reut,  "  Macrolep.  Fin.,"  p.  26  (1893) ;  Carad.,  "Iris,"  vi.,  p.  200  (1893) ; 
Yiii.,  p.  86  (1895) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xxx.,  p.  217  (1894) ;  xxxi.,  pp.  60,  97 
(1895);  "Brit.  Lep.,"  ii.,  p.  334  (1895);  Meyrick,  "Handbook,"  p.  445  (1895); 
Tutt,  "  Brit.  Moths,"  p.  343  (1896) ;  Lutzau,  "  K.-B.  Ver.  Riga,"  xxxix.,  Bomb.  no. 
43  (1896) ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  307  (1898).  Penthophera,  Curt.,  "  Brit. 
Ent.,"  v.,  pi.  213(1828);  Stphs.,  "III.,"  ii.,  p.  79  (1828) ;  "Cat.,"  p.  57(1829); 
Wood,  "Ind.  Meth.,"  p.  27,  pi.  vii.,  fig.  30  (1839).  SterrhopterU,  Stphs.,  "List 
Anim.  Br.  Mus.,"  v.,  1st  ed.,  p.  55  (1850);  2nd  ed.,  p.  52  (1856).  Oiketicm,  Westd., 
"  Proc.  Zool.  Soc.  Lond.,"  1854,  p.  220.  Pachytella,  Heyl.,  "  Ann.  Soc.  Ent. 
Belg.,"  XXV.,  p.  42  (1881) ;  "  C.-R.  Ent.  Belg.,"  xxviii.,  p.  xcii  (1884) ;  "  Rom.  Mem. 
sur  Lep.,"  ii.,  p.  177  (1885).  Canephora,  Kirby  (nee  lib.),  "  Cat.  Lep.  Het.,"  p.  50S, 
in  part  (1892). 

Westwood  was  the  first  author  to  show  that  villosella  should  be 
isolated  in  a  separate  genus.  He  points  out  {Proc.  Knt,  Soc,  LomL, 
v.,  pp.  xli-xlii)  that  the  Penthophera  iwiricam  of  Curtis,  could  not  be 
generically  associated  with  the  type  of  that  genus,  Penthophera  mono, 
on  account  of  its  transformations,  the  apterous  state  of  the  female,  the 
want  of  palpi,  and  peculiar  neuration  of  the  wings  in  the  male.  He 
asserted  that  the  latter  character,  as  well  as  the  almost  obsolete, 
exarticulate  antennte  of  the  female  likewise  removed  it  from  Psyche 
/nscaf  and  the  genus  Fnmea  of  Haworth.  Mr.  Westwood  accordingly 
proposed  for  it  the  generic  name  of  Pachijihelia,  considering  it  most 
nearly  allied  to  Oiheticns  macleai/ii,  Guilding.  The  genus  was  sub- 
.  sequently  diagnosed  by  Westwood  as  follows  : 
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Pachytkelia,  West.  {Penthophera  pars,  Curtis,  but  not  of  Gennar). — This  curious 
genus  is  well  characterised  by  its  semi-transparent  hairy  wings  of  an  uniform 
blackish  colour,  the  deeply  bipectinated  antennae  of  the  males,  the  want  of  a  spiral 
tongue,  the  small  porrccted  palpi,  terminated  by  an  acutely  ovate  joint,  and  the 
robust  thorax.  The  females  are  entirely  wingless,  with  a  large  fleshy  body,  and 
with  very  minute  rudimental  antenna)  and  legs.  The  arrangement  of  the  veins  of 
the  wings  agrees  with  Hypopymna  rather  than  with  Spilosomaj  but  differs  from 
both  these  groups  in  having  the  precostal  vein  and  its  branches  in  the  forewings 
pushed  considerably  into  the  disc  of  the  wings,  so  as  greatly  to  diminish  the 
ordinary  size  of  the  discoidal  cell,  as  we  have  also  seen  in  Pttychej  to  which  the 
genus  is  related  very  closely  (and  next  to  which  it  should  be  arranged  in  the  system), 
especially  in  the  transformation  of  the  species,  the  caterpillars  residing  in  movable 
cases  (Humphrey  and  Westwood,  Brit.  Moths^  i.,  pp.  84,  94). 

The  genus  Pacfnjthelia  having  been  created  in  1848  by  Westwood 
for  nifjn'cam  this  species  becomes  the  type.  Westwood  afterwards 
strangely  enough  uses  {Proc,  ZooL  iS'oc.  Lnnd.,  1854,  p.  220)  PachyUtelia 
as  a  subgenus  of  (Hk-eticns.  Heylaerts  has  adopted  the  genus  (which 
he  writes  PachyUiia)  for  villosella  a&d  luiicolor (fframinella) ^hnt  the \&tier 
is  not  congeneric  with  the  former,  and  is  also  the  type  of  Canephora^  Hb., 
TenU^  p.  2.  One  suspects  that  some  of  the  species  placed  by  Heylaerts  in 
Amktay  are  closely  allied  to  P,  rillosella.  Thus  Chapman  notes  Intea 
as  essentially  congeneric  with  this  species  and  he  further  considers 
that  carta f  Hampsn.,  is  also  closely  allied  to  it.  Should  cana  be 
congeneric  with  P.  villosella,  it  would  prove  interesting,  since  cana  is  an 
Indian  species. 

The  principal  characters  of  the  genus  may  be  diagnosed  as  follows : 

Ovum. — Oval,  exceedingly  delicate,  surface  irregularly  reticulated,  very  shiny. 
Eggs  laid  in  an  agglomerated  mass  in  pupal  skin. 

Case. — A  strong  silken  tube,  soft  in  texture,  covered  with  pieces  of  grass, 
heather,  stick,  <&c.,  fastened  by  one  end,  sticking  out  from  central  tube  at  about  30°, 
the  free  ends  pointing  back  to  the  posterior  end  of  case  ;  the  silken  anterior  end 
(whence  larval  head  is  protruded)  hood-like,  the  opposite  end  with  an  uncovered 
silk  prolongation. 

Larva. — Head  small, .  rounded,  partly  retractile,  hairy ;  thoracic  segments 
covered  with  corneous  plates  (with  paler,  mediodorsal,  subdorsal,  and  lateral  lines), 
spiracle  in  pro-mesothoracic  incision ;  abdominal  segments  increase  to  4th,  then 
decrease  to  10th,  anal  segment  chitinous,  segments  1-7  divided  into  two  sub- 
segments  ;  broad  longitudinal  lateral  flange  ;  prolegs  with  oval  of  hooks  incomplete 
on  inner  edge,  centrally  depressed ;  spiracles  large,  placed  anteriorly ;  tubercles 
with  single  seteB,  i  outer  and  ii  inner,  i,  ii,  and  iii  with  large  chitinous  basal  plates, 
extra  plates  (without  setae)  on  abdominal  segments  1-2,  the  thoracic  setiB  in  trans- 
verse line ;  iv  and  v  close  together,  v  the  weaker ;  vii  carries  2  setae. 

Pupa. —  g  .  Stout,  short ;  abdominal  segments  free,  3  (dorsally),  4,  5,  6,  7  ; 
ventro-anal  hocks  strong  and  sharp,  wings  to  end  of  2nd  abdominal,  firmly 
soldered ;  no  dorsal  headpiece ;  prothorax  frontal,  narrow,  mesothorax  large,  meta- 
thorax  narrow  widened  laterally;  anterior  dorsal  spines  on  3-8,  posterior  inter- 
segmental spines  well  developed  ;  the  antennae  nearly  to  end  of  forewings,  strongly 
developed  ;  3rd  pair  of  legs  to  wing  apices,  2nd  pair  to  tips  of  antennae,  the  1st  pair 
short  of  antennae ;  tubercular  setae  as  in  larva ;  elements  of  larval  lateral  flange 
distinct ;  proleg  scars  conspicuous ;  two  hairs  at  base  of  labrum ;  jaws  prominent ; 
labium  slightly  bilobed  at  margin  ;  maxillae  outside  and  as  long  as  labium,  broadly 
triangular,  with  a  palpal  elongation.  $ .  Somewhat  cylindrical ;  head  bent 
forwards ;  anal  extrem:ty  bluntly  rounded ;  spiracles  large ;  proleg  sears  pro- 
nounced ;  anterior  dorsal  spines  obsolete,  posterior  intersegmental  hooks  well 
developed  from  segments  2-5 ;  the  setae  on  i  and  iii  small,  ii  large,  iv,  v,  vi,  vii 
(double)  also  with  setae ;  on  abdominal  segments  8-9  some  of  the  setae  with  recurved 
tips ;  wings  and  legs  represented  by  definite  folds. 

Imago. —  tf  .  Robust,  forewings  somewhat  elongate ;  hindwings  ample,  with 
notch  at  end  of  nervrre  2 ;  hair-scales  basally  and  on  inner  margin  ;  other 
parts  with  scales  rounded  or  pointed  at  free  end,  with  few  striae;  fringes  with 
notched  scales ;  antennie  32  joints  (villoMlla)^  two  pectinations  on  joints  3-32 ; 
davola  scaled  dorsally,  pectinations  unsealed ;  anterior  tibial  spur  *88 ;  no  posterior 
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tibial  spurs.  ?  .  Vermiform.  Head  with  eyespots,  antennal,  labral  and  labial 
prominences ;  thoracic  segments  with  dark  dorsal  plates ;  legs  represented  by  an 
oval  plate  and  central  mammilla ;  1st  and  2nd  abdominal  segments  with  dorsal 
plates;  spiracles  distinct;  abdominal  segments  1-7  with  dark  ventral  nervous 
ganglia ;  9th  abdominal  segment  with  a  double  ventral  lappet ;  10th  abdominal 
forms  a  small  tapering  ovipositor. 

PaCHYTHELIA   VILLOSELLA,    Ochs. 

Synonymy. — Species:  VillosellOj  Ochs.,  "Die  Schmett.,"  iii.,  p.  180  (1810) ;  iv., 

S.  64  (1816) ;  Godt.,  "  Hist.  Nat.,"  iv.,  p.  287,  pi.  29,  figs.  1-2  (1822) ;  Cant.,  »'  L^p. 
u  Var,"  p.  14  (1833) ;  Bdv.,  "  Gen.  Ind.  Meth.,"  p.  80  (1840) ;  Dup.,  "  Cat.," 
p.  66  (1844) ;  H.-Sch.,  "  Sys.  Bearb.,"  ii.,  p.  20  (184-5) ;  Brd.,  "  Mem.  Soc.  Doubs," 
ii..  livr.  1-2,  p.  66  (1845);  "  Mon.  des  Psych.,"  p.  51,  pi.  i.,  fig.  28  (1853) ;  Hdrch., 
"  Syst.  Vera.,"  2nded.,  p.  6  (1846),  3rd  ed.,  p.  24  (1851) ;  Spey.,  "  Stett.  Ent.  Zeit.," 
1852,  p,  323  ;  "  Geog.  Verb.  Schmett.,"  i.,  p.  306  (ia58J  ;  ii.,  p.  278  (1862) ;  Led., 
'*  Verb.  z.-b.  Ges.  Wien,"  ii.,  abh,  p.  73  (1852) ;  Ghil.,  "  Elenco,"  p.  25  (1852) ; 
Frr..  "  Neu.  Beit.,"  vi.,p.  109,  pi.  663,  figs.  1  a-d  (1856) ;  Sta.,  "  Man.,"  i.,  p.  166 
(1857);  Mann,  "Wien.  Ent.  Monats.,"  i.,  p.  147  (1857);  Hein.,  "Schmett. 
Deutsch.,"  i.,  p.  181  (1859) ;  Trim.,  "  Actes  Soc.  Linn.  Bord.,"  xxii.,  p.  34  (1859)  ; 
Hofm.,  "  Berl.  Ent.  Zeits.,"  iv.,  pp.  18-19  (1860) ;  Kef.  and  Wernbg.,  "J.-B.  Ak. 
Erfurt,"  p.  144  (1860) ;  Now.,  '*  Enum.  Lep.  Hal.  Or.,"  p.  30  (1860) ;  Wilde, 
"Zeits,  Nat.  Halle,"  xvi.,  p.  306  (1860);  "  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  78 
(1861) ;  Stand.,  "  Cat.,"  1st  ed.,  p.  26  (1861),  2nd  ed.,  p.  62  (1871) ;  "  Hor.  Ent. 
Soc.  Ross.,"  xiv.,  p.  348  (1879);  "Stett.  Ent.  Zeit.,"  xlviii.,  p.  94  (1887); 
Nick.,  "  Lotos,"  xi.,  p.  154  (1861) ;  Hoflf.  and  Kell.,  "  J.-H.  Ver.  Vat.  Nat.  Wiirtt.," 
xviii.,  p.  288  (1861) ;  Wmbg.,  "  Btr.,"  i.,  p.  126  (1864) ;  Cooke,  "  Merrifield's 
Brighton,"  p.  213  (1864) ;  Const.,  "  Cat.  L^p.  Saone-et-Loire,"  p.  90  (1866) ;  Ramb., 
"  Cat.  L^p.  And.,"  ii.,  p.  296  (1866) ;  Hint.,  "  Zeit.  Ferdinand.,"  (3),  xiii.,  p.  261 
(1867) ;  Wlgrn.,  "  Skand.  Het.,"  ii.,  pp.  46,  49  (1869);  p.  429  (1885) ;  "  Ent.  Tids.," 
ii.,  p.  106  (1881) ;  Heyl.,  "  Tijd.  v.  Ent.,"  xiii.,  p.  148  (1870) ;  "  Ann.  Soc.  Ent. 
Belg.,"  XXV.,  p.  70(1881);  "C.  Rend.  Soc.  Ent.  Belg.,"  xxviii.,  p.  xcii  (1884); 
"Rom.  Mem.  L^p.,"  ii.,  p.  177  (1885) ;  Wocke,  "  Zeit.  Ent.  Bresl.,"  N.  F.  iii.,  p.  25 
(1872) ;  "  J.-B.  Schles.  Ges.  Vat.  Cult.,"  liii.,  p.  163  (1876) ;  Bang-Haas,  "  Nat. 
Tids.,"  (3),  ix.,  p.  407  (1874);  Glitz,  "J.-B.  Ges.  Han.,"  xxiv.,  p.  36  (1874) ;  Mill., 
"  Cat.  Lep.  Alp.-Mar.,"  p.  99  (1875) ;  Merr.,  "  Lep.  Cal.,"  2nd  ed.,  pp.  54,  67,  100 
(1876) ;  Cur6,  "  Bull.  Soc.  Ent.  It.,"  viii.,  p.  142  (1876) ;  Sint.,  "Arch.  Nat.  Livl.," 
(2),  vii.,  p.  335  (sep.  p.  15)  (1876) ;  Pet.,  "  C.-B.  Ver.  Riga,"  xxii.,  p.  8  (1877  ; 
Weil.,  "Verz.  Schmett.  Innsb.,"  p.  15  (1877);  "Lep.  Taufers,"  p.  17  (1880); 
Parfitt,  "Trans.  Dev.  Assoc.,"  x.,  p.  550(1878);  Rozs.,  "  Cat.  Lep.  Poson,"  p.  8 
(1878);  Tur.,  "Bull  Soc.  Ent.  It.,"  xi.,  p.  165  (1879);  Standf.,  "Zeit.  Ent.  Bresl.," 
vii.,  pp.  31,  42  (1879) ;  Pfiitz.,  "  Deutsch.  Ent.  Zeit.,"  xxiii.,  p.  87  (1879) ;  Fior., 
"  Bull.  Soc.  Ent.  It.,"  xii.,  p.  213  (1880) ;  Peyer.,  "  Cat.  Lep.  Als.,"  2nd  ed.,  p.  58 
(1880);  Frey,  "Lep.  Schweiz,"  p.  90  (1880);  Ersch.,  "Trudy  Soc.  Ent.  Ross.," 
xii.,  p.  203  (1881) ;  Hell.,  "Ber.  Ver.  Innsb.,"  xi.,  p.  90  (1881) ;  Ross.,  "J.-B.  Ver. 
Nat.  Nass.,"  xxxiii-xxxiv.,  p.  67  (1881) ;  Husz,  "  Magy.  Tud.  Tars.  Evkon,"  viii., 
pp.  251,  283  (1881) ;  Hering,  "  Stett.  Ent.  Zeit.,"  xiii.,  p.  153  (1881) ;  Lampa, 
"  Ent.  Tids.,"  p.  38  (1885) ;  Rom.,  "  Mem.  sur  L^p,,"  ii.,  p.  6  (1885) ;  Schmid, 
"  C.-B.  Ver.  Nat.  Regensb.,"  xxxix.,  p.  83  (sep.  p.  34)  (1885) ;  Jord.,  "  Schmett. 
N.-W.  Deutsch.,"  p.  94  (1886) ;  VAngel,  "  Rovart.  Lap.,"  iii.,  p.  143  (1886) ;  Calb., 
"  Iris,"  i..  p.  151  (1887) ;  Zimm.,  "  Verb.  Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887) ; 
Mina-Pal.,  "Nat.  Sic,"  vii.,  p.  225  (1888);  Schmidt,  "Soc. Ent.,"  iii.,  p.  58(1888); 
Teich,  "Arb.  Nat.  Ver.  Riga,"  vi.,  p.  19  (1889);  Auriv.,  "Nord.  Fjar.,"  p.  69  (1889); 
Weir,  "  Ent.  Mo.  Mag.,"  xxvi.,  p.  249  (1890) ;  "  Proc.  Sth.  Lond.  Ent.  Soc.,"  p.  43 
(1890);  p.  128  (1891);  pp.  85,  110  (1893);  Dale,  "Lep.  of  Dorset.,"  2nd  ed.,  p.  9 
(1891) ;  Garb.,  "  S.-B.  Ak.  Wiss.  Wien,"  ci.,  p.  933  (1892) ;  Renter,  "  Macrolep. 
Finl.,"  p.  26  (1893) ;  Carad,,  "  Iris,"  vi.,  p.  200  (1893) ;  viii.,  p.  86  (1895) ;  Barr., 
"Ent.  Mo.  Mag.,"  xxx.,  p.  217  (1894) ;  xxxi.,  pp.  60,  97  (1895) ;  "Brit.  Lep.,"  ii., 
p.  334  (1895) ;  Meyr.,  "  Handbook,  Ac,"  p.  444  (1895) ;  Lutz.,  "  K.-B.  Ver.  Riga," 
xxxix..  Bomb.  no.  43  (1890) ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  308  (1898). 
Hieracii  [?  Fab.,  "  Sys.  Ent.,"  p.  568  (1775)]  ;  Wernbg.,  "  Beit.,"  i.,  p.  502  (1864) ; 
Kirby,  "  Cat.  Lep.  Het.,"  i.,  p.  608  (1892).  ?  VicieUa,  Hb.,  "  Eur.  Schmett.,"  fig.  2 
{teste  Stand.,  Cat.,  p.  62)  (1796).  [?  VeHtita,  Bkh.,  "  Besch.  Schmett.,"  iii.,  p.  274 
{teste  Wcmeburg,  Jitr.,  i.,  p.  372,  with  ref.  to  Naturf.,  vii.,  p.  171,  pi.  iii.,  tigs.  1-2) 
=  unkoUxr,  teste  Stand.,  Cat.,  p.  62  (1790).]  «  AUbur'nea,  Esp.,  "  Die  Schmett.."  iii., 
supp.,  p.  100  {  =  vicielUi  S.V.,  teste  Stand.,  C<i<.,  p.  62)  (1807).  Ciiierella,  l>\i^., 
"  Hist.  Nat.,"  supp..  iv.,  p.  61,  pi.  Ivi.,  fig.  1  (1842) ;  Bruand,  "  Mon.  Psych.,"  p.  63, 
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pi.  i.,  figs.  SOa-h  (1863);  MUl., '*  Iconog.,"  ii.,  pi.  102,  figs.  6-12  (1868);  iii., 
p.  465  (1869);  "Ann.  Soc.  Linn.  Lyon,"  xviii.,  p.  12,  pi.  102,  figs.  5-12  (1871). 
Hirtella,  Ev.,  *'  Fauna  Volg.-Ural.,"  p.  140  (1844),  Ac,  ride,  pottt.  p.  400.  VilostUa, 
Mull.,  "Lotos,"  vi.,  p.  145  (1856);  Pung.,  "  Stett.  Ent.  Zeit.,"  1.,  p.  144(1889); 
Riihl,  •'  Soc.  Ent.,"  v.,  p.  151  (1891) ;  Czek.,  "  Verb.  Sieb.  Ver.  Nat.,"  xlii.,  p.  44 
(1892).  Nigricans,  Curt.,  "  Brit.  Ent.,"  v.,  pi.  213  (1828),  etc.,  vide,  pant,  p.  399. 
Nigncantella,  Brd.,  "Mon.  Psych.,"  p.  52,  pi.  i.,  fig.  29  (1853).  Magniferella,  Brd., 
"  Mon.  Psych.,"  p.  54,  pi.  i.,  fig.  32  b-e  (1853) ;  Kirby,  "  Cat.  'Lep.  Het,," 
p.  509  (1892).  Graudiella,  Bdv.,  "Gen.  Ind.,"  p.  79  (1840).  Casanella, 
Brd.,  "Mon.  des  Psych.,  p.  63  (1853).  [Werneburg  raises  (Deitrage,  i.,  p.  502) 
what  appears  to  be  a  purely  academib  discussion  as  tD  whether  Bombyx  hieracii, 
¥&h.  =  P*yche  I'illosella.  Space  would  be  wasted  to  repeat  the  arguments,  and  we 
only  mention  it  because  Eirby  has  adopted  (Cat.,  p.  SOS)  Werneburg^s  conclusions. 
Bambur  asserts  that  the  insect  Boyer  de  Fonscolombe  designated  febretta  is 
rillosella,  and  says  that  he  had  examples  sent  by  Duponchel  that  proved  this. 
Duponchel's  cinerella  also  was  villosella] . 

Original  description. — Pst/che  villosella.  l^fche  alls  corporeque 
hirsuto  fuscescentibus.  Diese  Art  ist  wesentlich  von  der  vorherge- 
henden  verschieden  und  wabrscheinlich  ofters  damit  verwechselt 
worden;  eine  befriedigende  Abbildung  davon  kann  ich  nicht  anfiihren, 
denn  selbst  die  Hiibner'sche  bleibt  zweifelhaft  und  die  Bescbreibung 
ist  so  unvoUkommen,  dass  sie  zur  Aufklarung  nichts  beytragen  kann. 
Soviel  ist  gewiss,  dass  Hiibner's  ricidla  nicht  die  des  Wien,  Verz,  ist, 
sondern  dessen  sicudla ;  die  von  den  Verfassern  gelieferte  Abbildung 
und  die  wohl  erbaltenen  Exemplare  in  der  Schij0fermiller*schen  Samm- 
lung  geben  den  offenbaren  Beweis.  Psyche  villosella  ist  grosser  als 
xidellay  die  Vorderfliigel  sind  liinger  gestreckt  als  die  binteren  und  am 
Aussenwinkel  spitzer,  die  Fiibler  scbwarzbraun,  der  Kopf,  Riicken  und 
Hinterleib  mit  dunkelbraunen  langen  Haaren  dicht  besetzk,  letzterer  un- 
ten  weissgrau.  Die  Fliigel  sind  fein  beschuppt,  der  Aussenrand  derselben 
gegen  den  Innenwinkel  etwas  eingebogen ;  die  Grundfarbe  ist  graubraun, 
der  Vorderrand  und  die  Franzen  sind  schwarzlicbbraun  und  die 
Hinterfliigel  fiihren  gegen  den  Innenrand  einen  schwarzbraunen 
Schatten.  Der  Sack,  in  dem  die  mir  unbekannte  Raupe  lebt,  wurde 
mir  von  H.  Abbate  Mazzola  mitgetheilt  und  ist  mit  unordentlich 
querliegenden  Grasstengeln  bekleidet.  Merkwiirdig  ist  daran,  dass  die 
leere  mannliche  Puppenbiilse  in  der  Mitte  desselben  zur  Halfte 
heraussteht ;  ein  Beweis,  dass  der  Schmetterling  auf  diese  Art  ausge- 
krocben  ist.  Er  ist  in  der  Gegend  von  Wien  einbeimiscb  (Ochsen- 
heimer,  Vie  Schmett.  voi  lumtpaf  iii.,  pp.  180-181). 

Imago. — Anterior  wings  27mm. -28mm.  in  expanse  ;  when  fresh  of 
a  blackish  tint  (fades  to  pale  brownish^,  the  scaling  fairly  dense,  the 
nervures  and  discoidal  lunule  darker  owmg  to  accumulation  of  scales ; 
fringes  also  dense.  Posterior  wings  ample,  concolorous  with  fore- 
wings,  fringes  like  those  of  forewungs.  Antennae  81-82  joints,  scaled 
dorsally,  pectinations  unsealed. 

Sexl'.\l  dimorphism. —  S*  Exp.  27mm. -28mm.  The  male  as 
usually  seen  in  collections  is  of  a  pale  brownish  or  dove-colour,  but 
when  fresh  is  much  darker  answering  to  its  synonym  niyricans ;  the 
nervures  darker,  especially  at  end  of  cell,  owing  to  closer  placing  of 
scales  ;  the  scaling  looks  dense,  but  the  spacing  between  the  scales  is 
two  or  three  times  the  width  of  the  scales  ;  the  fringes  are  also  dense. 
The  forewing  looks  broader  than  that  cf  A,  opacella,  but  is  really  of 
exactly  the  same  form.  The  hind  wing  has  the  costa  rather  more 
prominent  and  rounded  towards  the  base,  and  apart  from  the  somewhat 
pointed  and  produced  apex  is  of  nearly  circular  form  ;  it  is,  thereforei 
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very  full  and  ample  ;  it  presents  very  distinctly  the  Oiketicid  notch  at 
end  of  nerviire  2 ;  this  also  exists  in  A,  upat'ella^  but  is  so  slight  as  to 
require  looking  for.  The  branch  nervure  from  \h  to  inner  margin 
does  not  always  reach  it,  and  \a  is  indistinct  except  where  it  joins  \h. 
The  notch  of  hindwing  is  faintly  reproduced  in  forewing  at  end  of 
nervure  2.  Both  fore-  and  hindwings  have  hair-scales  basally  and  at 
inner  margin,  but  the  general  covering  of  the  wings  consists  of  scales 
rather  than  hair-scales.  These,  on  the  general  wing-surface,  are 
narrow  d^-i^  of  length),  narrowing  gradually  to  each  end,  and 
rounded  or  pointed  at  free  end  (not  square  or  notched)  and  have  five  or 
six  striae.  In  the  fringes,  however,  the  scales  are  twice  as  long  and 
four  or  five  times  as  broad,  with  ends  showing  one  or  two  notches  and 
25  or  more  striae,  and  various  intermediate  forms ;  along  the  inner 
margin  of  the  forewing  there  are  longer  (and  pointed)  scales  much  like 
those  on  the  wing-area,  but  two  or  three  times  as  long,  some  longer 
with  only  two  or  three  strite,  passing  into  hair-scales  and  without 
hiatus  into  hairs,  though  in  places  hairs  and  scales  are  mixed  without 
intermediate  forms.  These  apparent  hairs  are,  therefore,  not  really 
hairs  but  hair-scales.  The  forewing  has  a  definite  spine-area  (haft- 
feld)  at  the  base  of  inner  margin,  tbe  spines  are  very  minute.  The 
antennae  have  81  or  82  joints — the  1st  very  large  and  urn-shaped,  the 
2nd  large,  thick,  narrowing  outwards,  the  8rd  very  short,  half 
its  length,  the  4th -7th  gradually  lengthen  up  to  the  8th  which 
with  the  the  9th  is  about  equal  in  length  to  its  width ;  they  then 
commence  to  narrow,  so  that  the  24th  or  25th  is  about  half  the 
width  and  twice  the  length  of  the  8th  or  9th.  The  whole  length  is 
about  5-8mm.  The  flagellar  joints,  8-81,  each  carry  two  pectinations ; 
in  a  mounted  specimen,  joint  8,  short  as  it  is,  appears  to  be  a  fixed 
joint  and  has  four  plumules,  the  basal  inner  one  very  slender  and  no 
longer  than  the  thickness  of  an  antennal  joint;  on  4  the  length 
is  about  'Gmm.,  on  7  nearly  the  full  length  is  reached,  viz,y  l*2mm. 
on  inner  row  and  l*5mm.  on  outer,  thence  they  become  shorter  until  they 
are  about  *8mm.  on  the  27th  joint  and  are  reduced  to  nothing  in  the 
last.  The  antennal  joints  are  clothed  dorsally  with  scales  about  half  the  • 
size  of  those  on  Avings  and  slightly  broader,  they  are  scattered  over  the 
surface,  without  being  in  definite  rows,  20-80  in  a  joint  about  the 
middle  of  the  antenna.  The  thickness  of  the  pectinations  is  fairly 
uniform,  about  ^  of  that  of  the  antennal  shaft  at  the  middle  of  the 
antenna ;  they  arise,  apparently  from  the  middle  of  the  joint,  but  really 
from  its  base,  their  outer  margin  sweeping  straight  down  to  the 
proximal  end  of  the  joint,  but  they  are  so  inclined  forwards  that  their 
other  side  is  beyond  the  middle  of  the  joint.  The  thickness  of  plumule 
is  about  *04mm.-'05mm.,  and  the  length  of  the  sense-hairs  is  about 
'llmm.-*15mm.,  these  are  bhiick  in  colour,  whilst  the  solid  portions 
are  very  dark  brown.  They  are  disposed  along  the  under  forward 
surface  of  the  pectinations,  in  two  or  three  not  very  defined  rows,  they 
number  perhaps  100  to  150  on  a  pectination.  The  outer  surface  of 
the  plumules  is  perfectly  smooth,  not  only  free  from  hairs  or  scales, 
but  of  any  trace  of  points  whence  they  may  have  been  accidentally 
removed.  (In  C\  unicolor  this  surface  carries  a  few  scales.)  The 
under  surface  of  the  antennal  joints  carries  sense-hairs  also.  The 
basal  joints  carry  two  rows  of  about  ten  hairs  each  near  their  basal 
margin ;  medially  they  form  a  patch  on  the  basal  half  of  the  joint 
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between  the  pectinations  of  about  25  hairs,  irregularly  placed.  The 
face  is  covered  with  hairs,  though  the  long  wool  that  covers  the 
mouth-parts  is  largely  that  of  the  1st  coxse.  The  mouth-parts  are 
represented  by  a  transverse  oval  depression,  rising  a  little  in  the 
centre.  The  femora  and  bases  of  the  tibiae  have  very  long  hair-scales, 
whilst  the  rest  of  the  limbs  carry  hairs  that  are  rather  spines,  or 
bristles  in  appearance,  but  are  really  scales.  These  hairs  are  striated 
and  are  very  scale-like,  except  at  ends  of  tarsal  joints  and  along 
anterior  ridges  of  tibiae  where  they  are  more  bristle-like.  The  1st  tibial 
spur  is  very  long,  '88,  its  extremity  bent  outwards  and  extending 
slightly  beyond  tibia ;  there  is  no  trace  of  spurs  on  other  legs.  The 
tarsi  measure  1st  =  2'Omm.,  2nd  =  2*0mm.,  8rd  =  I'Smm.  ?  .  The 
female  measures  when  at  rest  about  22mm.  in  length  and  about  6mm. 
in  width  (at  7th  abdominal).  The  head  ventral,  shiny,  dirty- white 
fron tally,  brownish  at  side,  antennae  dark-tipped,  and  rather  conspicuous, 
as  also  are  the  sunken  eye-patches  which  are  black.  The  rudimentary 
mouth-parts  are  readily  homologised,  and  the  feet  form  a  series  of 
well-developed  mammillae,  with  terminal  (?  fleshy)  hair-like  prolonga- 
tions, that  are  not  used,  however,  for  progression.  The  colour  is 
whitish,  inclining  to  yellow  on  the  dorsum,  with  corneous  plates  on 
the  thoracic  and  first  two  abdominal  segments.  The  prothorax  forms 
a  sort  of  hood  over  the  head,  brown  in  colour,  shiny,  corneous,  with  a 
conspicuous  spiracle,  rather  dark  edged,  the  meso-  and  metathorax 
also  dark  brown  dorsally,  and  covered  with  thin  corneous  plates, 
the  venter  of  the  thoracic  segments  tinged  with  pinkish.  Ventrally  in 
the  1st  and  2nd  abdominal  segments  is  a  collection  of  tubules  (urinary) 
which  are  very  conspicuous.  A  remarkable  series  of  tracheal  vessels 
can  be  observed  as  a  longitudinal  band  extending  down  each  side  of 
the  body  (visible  as  a  pale  grey  line  to  the  naked  eye),  centralising 
around  the  spiracles  whence  branches  are  given  out,  of  which  the  two 
most  important  go  off  at  right  angles  to  the  main  trunk,  one  centrally 
up  the  dorsum  of  each  segment,  the  other  in  the  opposite  direction, 
ventrally.  These,  being  nearer  the  surface  than  the  conspicuous  ventral 
nerve  ganglia,  often  shut  off  part  of  the  latter.  The  nerve-cord  is 
traceable  medio- ventrally  from  the  2nd  thoracic  to  the  7th  abdominal 
segment,  the  conspicuous  ganglia,  in  each  segment,  dark  reddish-brown 
marginally,  paler  centrally,  each  segmental  mass  evidently  double, 
as  seen  from  the  median  line  dividing  it  longitudinally ;  that  on  the 
7th  abdominal  is  much  elongated,  and  evidently  forms  the  centre  for 
the  nerves  supplied  to  the  segments  posterior  to  it.  The  anal  segment 
carries  a  slender  fleshy  mass  (?  ovipositor)  standing  out  behind  in  line 
with  the  dorsum,  whilst  the  preceding  segment  carries  two  fleshy  flaps 
(one  on  either  side)  the  function  of  which  is  quite  unknown.  The 
venter  of  these  segments  (9-10)  tends  to  flesh  colour.  The  spiracles 
are  small  but  distinct,  surrounded  by  a  flesh-coloured  rim  (of  carti- 
laginous appearance),  and  are  slightly  raised  above  the  level  of  the 
segments  on  which  they  are  situated.  When  vermicular  movement  is 
taking  place  there  is  a  distinct  swelling  along  the  spiracular  line,  which 
appears  to  be  as  much  due  to  inflation  by  air  as  to  muscular  contrac- 
tion.    The  abdominal  segments  4-7  are  the  largest,  the  posterior  seg- 


ments thinning  off  very  rapidly. 


Described  June  18th,  1899,  from  a 


living  $  received  from  Mrs.  Cowl.]     The  ?  has  brown  dorsal  plates 
on  the  pro-,  meso-,  and  metathorax,  spreading  quite  down  to  the  lateral 
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line,  a  smaller  dorsal  one  on  the  1st  abdominal.  The  head  presents  the 
following  details — two  eye-patches  of  pigment  with  neither  compound 
facets  (imaginal)  nor  single  ocelli  (larval) ;  antennae  two-jointed,  not 
unlike  larved  antennte ;  a  large  number  of  fine  bristles  on  head ;  two 
maxillary  prominencei  not  q'lito  sd  prominent  as  legs.  The  legs  are 
transverse  plates,  with  a  chitinous  tubercle,  which  has  a  small  central 
mammilla.  No  hairs  in  general  on  the  segments,  a  few,  however,  on 
the  8th  and  9th  abdominals,  and  very  numerous  but  very  minute  ones 
on  ovipositor  (Butterfield).  At  first  sight  the  $  of  /^  villoHella  (and 
of  other  Psychids)  is  very  chaotic  and  puzzling,  but  a  little  examination 
shows  the  head  with  its  eye-spots  (sunk),  antennae,  labral  and  labial 
prominences.  The  three  thoracic  segments  each  larger  than  the  pre- 
ceding, with  dorsal  black  plates  each  smaller  (proportionally)  than  the 
preceding  one,  each  with  transverse  ridges  ventrally  carrying  the  legs, 
each  leg  being  an  oval  plate  with  a  central  mammilla  and  point,  the 
posterior  being  the  larger.  The  prothoracic  spiracle  at,  or  just  below, 
the  margin  of  plate,  well-marked.  The  1st  abdominal  segment  shows  a 
dorsal  plate,  dark,  but  smaller  than  that  of  the  last  thoracic,  and  carries 
a  large  spiracle ;  it  is  rather  narrow  ventrally,  as  is  also,  in  a  consider- 
able degree,  the  next  one,  which  also  has  dorsally  a  chitinous  plate 
(but  a  small  spiracle),  and  is  almost  without  colour.  The  abdominal 
segments  8-7  are  more  uniform  in  width,  large,  white,  or  colourless, 
and  each  carries  a  spiracle.  Each  of  these  seven  abdominal  segments 
has  (as  also  the  thoracic)  a  double  brown  ganglion,  very  conspicuous, 
ventrally,  that  of  the  7th  segment,  apparently,  from  its  size  and  out- 
line, including  that  of  the  8th  segment  also.  The  8th  abdominal  segment 
is  very  conical,  tapering  rapidly,  anally  narrower  than  the  others,  and 
narrower  ventrally,  and  has  no  spiracle  or  ganglion.  The  9th  abdominal 
segment  is  a  narrow  and  altogether  small  segment,  carrying,  ventrally, 
a  curious  double  lappet,  the  precise  nature  and  function  of  which 
sexually  are  not  clearly  evident.  The  10th  segment  forms  a  small 
tapering  (?)  ovipositor  (Chapman,  June  17th,  1899).  The  ?  of  P. 
villosella  is  longer  (8-9  lines  long)  and,  in  comparison,  more  slender  than 
those  oi  Ptilocephala  amjustdla  (atra)  and  Psyche  viciella.  The  head  is  bent 
inwards,  yellow- brown,  with  short  white  antennal  stumps  and  black  eye- 
spots.  The  three  thoracic  plates  are  brown,  and  on  the  back  of  the  4th 
segment  is  also  a  small  brown  corneous  spot  of  irregular  form.  The 
colour  of  the  body  and  the  three  pairs  of  legs  is  yellowish -white.  The 
corneous  plates  of  the  last  three  segments  are  of  a  light  brown  colour 
(Hofmann). 

Variation. — The  species  (owing  to  the  coloration  of  the  male) 
cannot  be  a  variable  one,  yet  differences  of  size  and  tint  appear 
sufi&ciently  defined  to  have  developed  several  local  races.  This  has 
led  Standfuss  to  assert  that  the  moth  varies  much,  and  he  states  that 
the  Silesian  examples  differ  considerably  from  the  south  German  ones, 
the  fore-  and  hindwings  being  narrower,  the  colour  grey-black  instead 
of  the  decided  brown  of  the  south  German  examples,  whilst  sometimes 
the  nervures  six  and  seven  are  stalked  instead  of  seven  and  eight,  but 
transitions  between  the  two  forms  occur.  The  following  appear  to  be 
the  various  forms  described,  some  possibly  not  really  forming  local 
races  apart  from  the  type. 

a.  var.  Mi(;ncaM*,  Curt.,  "Brit.  Ent.,"  v.,  pi.  213  (1828);  Stphs.,  "111.  Brit. 
Ent.,"  ii.,  p.  79  (1828);  "  Cat.,"  p.  57  (1829);  "  List  An.  Brit.  Mus.,"  v.,  p.  55  (1850); 
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2nd  ed.,  p.  62  (1866) ;  Wood,  "  Ind.  Ent.,'»  p.  27,  pi.  vii.,  fig.  30  (1839) ;  Humph, 
and  Westwd.,  •' Brit.  Moths,"  i.,  p.  94,  pi.  xix.,  fig.  3  (1861);  Westwd.,  "  Proc 
Zool.   Soc.   Lond.,"  1854,  p.   220,  v^c  pi.  xxxiv.,  fig.  1  ( ?  ,  from  Scotiand=^. 


black  with  a  yellowish  tint;  cilia  and  nervures  darker,  the  former  very  short; 
superior  wings  rather  long  and  narrow.  Thorax  and  abdomen  woolly,  the  latter 
beneath  at  the  apex  and  the  tarsi  silvery.  Beaten  from  a  birch  tree  on  the  outside 
of  West  Parley  coppice,  Dorsetshire,  by  J.  C.  Dale,  June  18th,  1824  (Curtis). 

This  (our  British  form)  was  reared,  in  1848,  by  Stevens,  from 
cocoons  found  oa  heath  and  gorse  in  the  neighbourhood  of  Ringwood 
and  Lyndhurst;  he  has  observed  that  the  males  invariably  emerge 
from  the  pupa  between  the  hours  of  6  and  7  p.m.  and  that  one 
evening  great  numbers  of  males  were  attracted  by  a  ?  just  emerged 
from  the  pupa,  in  one  of  his  breeding-cages,  in  a  garden  at  a  consider- 
able distance  from  the  heath  where  the  insect  was  found.     He  further 
notes  that  these  cases  were  obtained  in  the  third  and  last  week  of  Mav, 
the  imagines  appearing  a  few  days  after ;  he  observed  that  two  males 
had  not  been  out  of  the  pupa  more  than  ten  minutes  before  they  paired 
with  the  9  s  but  did  not  remain  in  copulation  more  than  a  quarter  of 
an  hour,  only  the  head  and  wings  of  the  <^  s  were  observable  at  the  time. 
Bruand  considers  Jivfncam,  Curt,  (which  he  renames  nunicantdla)  a 
slightly  larger  race  of  P.  villoMa  (the  male  measuring  27mm.)  than 
the  continental  form,  in  which  the  colour  is  exactly  the  same,  as  also 
the  shape  of  the  wings  and  the  antennas  ;   the  neuration,  too,  is 
identical,  except  that  the  nervule  that  closes  the  discoidal  cell  of  the 
hindwing  on  its  outer  edge  is  straighter  or  even  turned  to  the  outer 
margin  in  niiini'am%  whilst  it  is  inclined  towards  the  base  of  the  wing 
in  villosella.     He  looks  upon  the  case  formed  of  pieces  of  ling  as  very 
remarkable,  but  fortuitous,  and  states  that  Doubleday  informed  him 
that  the  larva  feeds  also  on  sallow.     [We  may  note  here  that  West- 
wood  states  {Froc.  Zool.  Soc,  ImiuL,  1854,  p.  220)  that  his  ?  (pi.  xxxiv., 
fig.  1)  was  drawn  from  a  living  insect,  specimens  having  been  sent  by 
Weaver  from  Scotland  in  the  middle  of  the  month  of  June.     As  P. 
villosella  does  not  occur  in  Scotland  and  A,  opacella  was  the  Psychid 
that  Weaver  obtained  there,  there  can   be  no  doubt  that  Westwood's 
description  and  figure  apply  to  the  latter  species.] 


gineo  cano-fuscum  ;  alas  nigricantes  subpellucidie,  lunula  media  obscuriore  obsoleta. 
— Magnitudine  P.  graminellae,  corpore  autem  crassiore;  antennie  maris  eodem 
modo  pectinatse,  quo  esse  vidimus  in  gramintlla — fuses.  Ala  fusco-nigricantes, 
subdiaphane,  fere  eodem  colore,  quo  Liparis  detrita,  sed  paulo  magis  diaphanie! 
Habitat  in  promontoriis  Uralensibus.  Larva  saccata  repit  freqaentissime  mense 
Junio  in  quercuum  et  betularum  truncis;  ejus  sacculus  e  foliolis  minutis  penden- 
tibus  constructus  est.  In  arboris  trunco  haerens  larva  metamorphosin  subit ;  imago 
apparet  Julio  [Eversmann,  Bull.  Mosc,  p.  542  (1843)]. 

This  would  appear  to  be  without  doubt  casanella'^%  Brd.     Heylaerts 

*  Bruand^s  description  of  casanella  reads  as  follows  :  Casaiulla  =  ?  var. 
cinereUae.  Mas :  nervis,  cinerellae  maxima  affinis ;  colore  autem  necnon  alarum 
formft  ad  villosellam  accedit.  Femina  larvaque  ignotae.  M.  Boisduval  poss^de  an 
seul  exemplaire  m&le  de  cette  Psychide  qu'il  a  re^ue  de  Casan,  ainsi  que  son  nom 
Tindique.  Elle  a  la  m6me  forme  d'ailes  que  villo«ella  et  elle  est  de  la  m^me 
couleur ;  de  sorte  que  sa  figure  ne  serait  qu'une  r^p^tition  de  oelle-ci.  Mais  en 
revanche  le  syst^me  nervulaire  se  rapproche  de  celui  de  cinerella,  sans  oependant 
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states  that  Oberthiir  had  sent  him  the  originals  of  casanetta  for  exami- 
nation, and  that  he  found  them  to  be  large  P.  villosella,  with  no  dif- 
ference in  the  neuration  as  Bruand  says. 

7.  var.  cinerelUiy  Dup.,  "Hist.  Nat./'  supp.  iv.,  pp. 61-62,  pl.lvi.,  fig.  1  (1844) ; 
Brd.,  "Mon.  des  Psych.,"  p.  53  (1863) ;  MiU.,  "  Icon.,"  pi.  102,  figs.  6-12  (1868).— 
EUe  est  de  la  taille  de  la  gramineUa.  Ses  quatre  ailes  sont  demi-opaques,  d'an  gris 
cendr6  en-dessus  et  Idger^ment  jaun&tre  en-dessous,  avec  la  frange  un  peu  plus 
foQc^e  et  les  nervures  bien  marquees,  surtout  celle  qui  ferme  la  cellule  discoidale. 
La  tdte  et  le  corps  sont  de  la  oouleur  des  ailes.  Le  corselet  et  I'abdomen  sont  tr^s- 
velas,  et  les  poilsont  un  reflet  d'un  gris  blond.  Les  antennes  sont  grises  et  les  pattes 
d'un  brun  rougeAtre.  Cette  espdce,  que  nous  n'avons  pu  reconnaltre  dans  auoun 
auteur,  nous  a  ^t^  donn^  comme  ayant  ^t^  prise  dans  la  fordt  de  Fontainebleau  ; 
M.  Boisduval  en  possMe  plusieurs  individus  trouv^s  par  lui  dans  oette  locality. 
Elle  paratt  en  juillet  (Duponchel). 

The  figure  of  cinereUa  is  undoubtedly  our  villosella,  browner  than 
our  British  examples  (at  least  when  fresh),  and  of  about  normal 
size.  Bruand  notes  (Mon.  des  Psychides,  p.  58)  this  as  near  P.  viUo- 
sella,  but  with  the  wings  a  little  narrower ;  the  colour  brownish-ashy ; 
the  antennsB  somewhat  shorter.  He  adds  that  Millidre  has  sent  him 
many  specimens  of  this  Psychid,  which  he  considered  to  be  febrettella, 
an  error  into  which  Pierret  also  fell.  The  insect,  like  nujricantella,  he 
considers  to  be  only  a  local  variety  of  P.  villosella,  although  the  four 
examples  that  he  had  under  observation  presented  very  striking  dif- 
ferences, e.g.,  **  dnerella  has  slightly  narrower  forewings  and  rather 
shorter  antennas,  the  colour  less  brown  and  rather  inchned  to  ashy ; 
the  neuration  of  the  superior  wings  differs,  so  that  the  first  superior 
nervure  is  bifurcate  and  the  second  simple  in  dnerella,  whilst  in  viUo- 
sella  the  first  is  simple  and  the  second  bifurcate."  All  one  can  say  is 
that  Bruand's  figure  of  cinereUa  (pi.  i.,  fig.  SOa)  is  distinctly  that  of 
P.  villosella,  but  one  is  able  to  speak  with  much  less  certainty  of  his 
P.  villosella  (pi.  i.,  fig.  28),  which  looks  a  somewhat  more  slender  insect 
than  the  species  he  names  it.  Bruand  adds  that  MilliSre  had  collected 
einerella  in  the  neighbourhood  of  Lyons,  the  cases  covered  with  short 
dry  stems,  splinters,  and  with  dSbris  of  plants  and  flowers.  Edwards 
bred  P.  villosella  from  cases  found  in  the  Forest  of  Fontainebleau  in 
June,  1897. 

Comparison  of  P.  villosella  wtth  its  allies. — Chapman  notes 

two  species  as  being  closely  allied  to  P.  vUloseUa,  viz.,  lutea  and  cana. 

These  were  described  as  follows : 

Lutea,  Stand.,  "Hor.  Soo.  Ent.  Boss.,"  vii.,  p.  113  (1871).— P«yc^  fehretta, 
Boyer.  ?  var.  In  this  difficult  genus  I  will  not  venture  to  erect  a  new  species  on  a 
single  male  caught  by  Erilper  on  the  Yeluchi.  It  differs  essentially  from  the  true 
southern  French  febretta^  in  being  yellow-grey  (still  paler  than  viciella)  not  black- 
grey.  The  very  hairy  body  and  head  (which  in  febretta  are  whitish-grey)  are  yellow- 
grey  ;  but  as  tiie  specimen  has  in  common  with  febretta  a  very  pointed  abdomen, 
and  antennas  gradually  thinning  to  a  point,  I  should  refer  it  to  this  species  rather 

6tre  totalement  identique,  Chez  elle  la  premiere  nervule  sup^rieure  est  bifurqu^e, 
comme  chez  einerella^  mais  la  bifurcation  commence  presque  k  la  naissance  de  la 
nervule :  en  outre  la  premiere  et  la  seconde  nervules  inf ^rieures  ont  une  origlne 
commune,  tandis  que  chez  dnereUa  elles  I'ont  distincte  (voir  k  la  planche  iii).  Ges 
leg^res  differences  constitutent-elles  une  simple  vari^t^,  interm^diaire  de  villosella  et 
dnerella  t  ou  bien  est-ce  \k  une  esp^ce  distincte  ?  On  ne  peut  gu^re  trancher  la 
question,  d'apr^s  un  individu  unique  dont  on  ne  connatt  ni  la  femelle,  ni  la  chenille 
et  son  fourreau.  Mais  je  pencherais  pour  le  dernier  parti,  si  cette  disposition  des 
nervures  ^tait  constat^e  sur  plusieurs  ezemplaires.  J'ai  figure,  sous  le  no.  31  de 
la  planche  iii.,  les  nervures  de  casanella,  compardes  aveccelles  de  villosella,  nigriean- 
teUa  et  cinereUa  (nos.  28,  29  et  30). 

z 
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than  vieietta,  which,  however,  it  maoh  more  nearly  approaches  in  tint,  bat  the 
forehead  which  is  black  in  vicieUa  is  almost  whitish,  and  so  lighter  than  the  thorax 
in  the  Grecian  species.  The  antennas  are  not  quite  so  pointed  as  in  febretta^  though 
much  more  so  than  vicieUa.  Should  it  prove  a  new  species  I  propose  to  name  it 
lutea  (Staudinger). 

Gana,  Hamps.,  *'  Moths  of  India,"  i.,  p.  623  (1892).—  s .  Head  white ;  thorax 
and  abdomen  pale  ochreous-brown,  wings  greyish-fuscous.  Larval  case  rather 
smooth,  oovered  with  comminuted  vegetable  scales  and  fibres.  Pundaloya,  Ceylon. 
24mm. 

Chapman  says  cana  has  a  very  smooth  unclothed  case.  It  is  a 
smaller  darker  insect  with  wider  wings,  and  distinct  from  P.  t'llloseUay 
but  very  dose  thereto. 

EooLATiNo. — ^The  eggs  are  laid  by  the  female  in  the  empty  pupa- 
skin  which  remains  in  the  bottom  of  the  puparium.  They  are  packed 
QO  tightly  together,  and  are  so  absolutely  fluid  to  touch  that  one  cannot 
at  first  resist  the  belief  that  the  female  pupa  is  really  being  killed  to 
get  at  the  eggs.  To  obtain  an  egg  or  two  for  description  one  has  to 
rupture  the  pupa-skin,  and  in  so  doing  one  breaks  many  of  the  eggs, 
and  the  mass  appears  semifluid.  As  a  matter  of  fact  we  opened  two 
egg-masses  before  we  could  convince  ourselves  that  we  were  not  dealing 
with  the  pupa,  although  the  dehisced  pupal  skin  (at  the  anterior  end) 
showed  us  that  this  could  not  be  so.  Chapman  observes  that  there 
are  some  fibres  (?  silk)  distributed  through  the  egg-mass.  After  the 
?  has  finished  ovipositing  she  drops  from  the  case  and  dies,  but  the 
plentiful  supply  of  silk  that  fills  up  the  long  tube  and  apparently  formed 
part  of  the  silken  cocoon  spun  by  the  larva  for  pupation  within  the 
case,  effectually  closes  up  the  orifice  and  offers  considerable  protection 
to  the  eggs. 

Ovum. — The  egg  is  oval  in  outline,  exactly  1mm.  in  length,  *75mm. 
in  width,  pearly-white  in  colour  (but  with  a  creamy  tint  in  the  mass), 
surface  shiny,  shell  exceedingly  delicate  (so  delicate  that  the  eggs 
break  when  separated),  covered  with  an  exceedingly  fine  irregular 
surface  reticulation.  [Described  June  18th,  1899,  from  an  egg-mass 
sent  by  Mrs.  Cowl.] 

Case. — The  newly-hatched  larva  makes  its  case  by  biting  off  a  tiny 
bit  of  lichen,  which  it  cements  into  a  ring,  and  fastens  to  a  branch  of 
heather,  it  then  creeps  into  it  till  about  halfway  through,  and  after- 
wards adds  to  it  with  sand  and  its  own  silk  until  a  case  is  formed ; 
after  a  time  the  larvae  ornament  their  cases  with  bits  of  hair  taken  off 
the  heather,  and  do  not  get  much  beyond  this  stage  before  their  first 
winter  (Cowl).  In  the  hybemating  stage  (October  8th,  1899)  the  case 
is  about  9'5mm.  long  and  8*2mm.  wide,  but  sometimes  such  com- 
paratively large  pieces  of  leaf  are  attached  at  an  obtuse  angle,  that 
the  case  appears  almost  as  broad  as  long ;  in  the  middle  of  January 
(1900)  the  cases  appear  to  be  just  as  when  the  larvas  commenced 
hybernation  the  preceding  October,  being  still  about  9'5mm.  long, 
covered  with  scraps  of  leaf,  and  very  rough  and  ragged  (Bacot).  The 
cases  made  by  male  larvsB  are  generally  more  elaborate  than  those 
made  by  femsde  larvse,  the  former  often  of  twigs  of  Calluna,  the  latter 
of  short  lengths  of  grass  and  twigs  (Fowler).  The  full-grown  cases 
vary  immensely  in  size  and  material,  yet  there  is  a  general  similarity 
among  them  all  that  makes  it  almost  impossible  to  mistake  one,  and  the 
more  or  less  regularly-placed,  rounded  leaves  that  are  intermixed  with  the 
twigs  in  the  case  of  C,  unicolor  are  quite  wanting  in  P.  tnllosella.    The 
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following  is  a  description  made  from  a  fairly  typical,  completed  case 
(really  one  of  many)  collected  at  Bournemouth  by  Mrs.  and  Master 
Eric  Cowl  (to  whose  energy  our  knowledge  of  the  life-history  of  this 
species  is  very  largely  due) :  As  nearly  as  possible  l*5in.  in  length 
and  'din.  wide.  The  posterior  (unattached^  end  formed  of  a  silken 
tube  *8in.  in  length  (elongated  to  *6in.  when  spun  down  for  pupa- 
tion). This  being  of  soft  texture  naturally  falls  in  and  doses  this  end 
of  the  case,  but  the  larva  backs  itself  readily  out  of  it  to  get  rid  of  its 
excrement.  The  central  tube  is  cylindrical,  formed  of  white  silk,  and  this 
is  covered  with  small  pieces  of  grass,  pine-needles,  heather,  stick,  &c., 
of  varying  length  (average  from  '26in.-'75in.),  but  all  attached  by  the 
basal  end  only,  the  other  end  free  and  pointing  towards  the  posterior 
end  of  the  case.  The  pieces  are  intermixed  with  dead  flowers  of 
Calluna,  still  arranged,  however,  as  the  sticks,  and  in  the  same  regular 
manner.  The  free  open  end,  from  which  the  larval  head  is  protruded, 
is  much  more  developed  dorsally,  and  forms  a  sort  of  hood  that  fits 
close  down  to  the  surface  on  which  the  larva  is  crawling,  when  the 
latter  is  disturbed  and  withdraws  itself  within  the  case.  The  cases 
with  the  heather  blossoms  are  much  more  bulky,  especially  towards  the 
anterior  end,  and  as  we  have  already  noticed  there  is  no  trace  of  the 
regular  intermixture  of  leaves  that  characterises  the  case  of  C  unicolor. 
When  full-fed  the  larva  fixes  down  the  anterior  (mouth)  of  the  case 
with  silk,  turns  round  in  it  so  that  the  head  is  towards  the  old 
posterior  end  of  the  case  and  pupates  in  this  position.  [Described 
June  2nd,  1899.] '  Two  strange-looking  cases  (also  sent  by  Mrs.  Cowl 
and  collected  at  Bournemouth),  which  Chapman  referred  to  this 
species  Tabout  half -grown),  were  very  peculiar,  one  was  formed  entirely 
of  very  nne,  light  straws,  sticking  out  at  about  70°  from  the  longitudinal 
axis  of  the  case,  and  hence  very  bristling  in  appearance,  the  other  was 
formed  entirely  of  heather  flowers,  and  as  may  be  supposed  was  very 
unlike  normal  cases  of  this  species.  Other  cases  made  entirely  of 
small  pieces  of  bracken  frond,  are  exceedingly  beautiful.  Nickerl  says 
that  the  cases  are  constructed  of  different  materials  according  to  the 
locality.  In  his  own  district  in  Bohemia,  he  says  they  are  covered 
longitudinally  with  short  thick  plant-stalks,  whilst  those  found  in  the 
Upper  Engadine  were  mostly  clothed  with  leaves  of  Vaccinium  vitis- 
idaea  and  hence  they  had  a  quite  different  appearance.  Staudinger  notes 
that  the  cases  he  found  at  Constantinople  were  quite  typical  of  the 
species  but  smaller.  Chapman  observes  that  in  Constant's  collection  are 
some  cases  made  of  Vacciniian,  others  of  leaves,  some  of  grass,  whilst 
others  from  the  New  Forest  are  made  of  pine-needles.  Mrs.  Cowl 
says  that  she  observed  cases  in  which  pieces  of  charred  stem  had  been 
woven  into  the  covering,  these  were  found  near  where  a  fire  had 
occurred  the  preceding  autumn.  Hofmann  says  that  the  cases  are 
variable,  especially  those  of  the  males,  some  of  which  are  made  of 
thick  grass  or  plant  stems,  others  of  round  pieces  of  dead  oak  and 
beech  leaves ;  the  female  cases  are  nearly  always  composed  of  plant 
stalks  placed  lengthwise.  Weir  noted  (August  14th,  1890)  cases  of 
P.  villosella  (containing  living  larvce)  some  made  entirely  of  rush,  some 
with  fragments  of  grass  and  heath,  and  one  (the  original  case  having 
been  taken  away)  with  scraps  of  coloured  paper. 

Habits  of  Labva. — Ova  laid  June  18th,  female  left  case  June  14th, 
eggs  hatched  July  22nd,  1898,  larvce  began  to  hybernate  in  October,  when 
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not  half  an  inch  long ;  in  May  following  they  had  grown  little,  hut 
slowly  developed  and  added  new  pieces  to  their  cases,  so  that  hy 
October,  1899,  they  appeared  to  be  almost  (or  quite)  full-grown ;  these 
have  hybernated  again  and  will  no  doubt  spin  up  in  May,  possibly  without 
much  further  feeding  (Cowl).  Weir  says  that  the  larvae  hatch  in 
about  10  or  12  days,  and  that  they  have  been  observed  to  lengthen 
their  cases  by  additions  to  either  the  proximate  or  distant  end.  Fowler 
states  that  the  young  larvae,  as  soon  as  hatched,  make  cases  of  the 
woolly  lining  of  the  puparium,feed  up  quickly,  and  by  the  autumn  are 
half -grown  and  may  be  picked  up  in  this  condition  throughout  the 
winter  (hybernating  very  low  down  on  ling) ;  in  March  they  commence 
to  feed  again — on  CcUluna  preferably — drop  to  the  ground  at  once  if 
disturbed  and  do  not  commence  to  crawl  for  some  little  time,  then 
a  larva  protrudes  its  head,  takes  hold  of  a  twig,  draws  itself  along  by  a 
series  of  sharp  jerks  until  it  has  reached  a  safe  place  on  the  plant 
again.  Its  ability  to  close  its  case  when  disturbed  is  remarkable.  The 
female  larvae  climb  high  upon  furze-bushes,  or  pine-trunks  to  spin  up 
for  pupation,  the  male  larvae  almost  invariably  pupate  on  the  stems  of 
Calluna,  Bacot  notes  that,  in  confinement,  for  the  purpose  of 
hybernation  the  larvae  appear  to  prefer  an  elevated  situation,  many 
being  attached  to  the  gauze  covering  of  the  tub  in  which  they  are 
confined,  others  on  the  sides  of  the  tub,  others  on  twigs ;  altogether 
there  are  some  80-100,  all,  however,  firmly  spun  up.  McBae  says 
that  the  larvae  take  two  years  to  reach  their  full  growth  and  that  they 
then  select  Calluna^  furze,  or  the  trunks  of  pine-trees  on  which  to 
pupate.  Barrett  observes  that,  **  in  confinement,  larvae  are  sometimes 
obstinate  as  regards  food,  existing  sometimes  for  months  without  any, 
at  other  times  releasing  the  case  after  spinning  it  down  tightly  as 
though  for  pupation  and  then  feeding  on  for  months  so  as  to  pass  over 
another  year."  We  suspect  that  neither  of  these  habits  has  anything  to 
do  with  the  food  supply.  All  larvae  tbat  pass  a  second  winter,"^  do  so 
practically  full-grown,  and  spun  down  from  October  io  March ;  they  also 
spin  their  cases  down  temporarily  for  some  days  at  each  exuviation  ; 
large  larvae  that  have  gone  over  their  second  winter  are  certainly  easily 
reared  if  fully  exposed  to  the  sun  and  supplied  with  fresh  food.  On 
June  8rd,  1899,  we  noticed  that  full-grown  larvae  cling  very  tightly  to 
any  object  by  means  of  their  true  legs  and  allow  themselves  to  be  drawn 
partly  out  of  the  cases  before  loosening  their  hold.  Having  protruded 
the  anterior  part  of  the  body  to  the  2nd  or  8rd  abdominal  segment  a 
larva  draws  the  rest  of  its  body  after  it,  in  a  more  or  less  Geometrid 
fashion,  in  short  jerks,  the  case  being  pulled  along  after  it  suddenly, 
the  larva  stretches  out  again  and  so  on  as  before,  the  weight  of  the 
case  keeps  it  almost  horizontal  on  the  surface  of  the  ground,  or,  if  the 
larva  be  climbing,  the  case  hangs  almost  vertically.  The  head  is  quite 
retractile  within  the  prothorax  and  the  other  thoracic  segments  more 
or  less  retractile  within  each  other.  The  slightest  disturbance  of  the 
case,  or  even  of  the  object  on  which  it  is  resting,  is  sufficient  to  make 

*  As  bearing  on  the  statement  that  the  larvsa  take  two  years  to  oome  to 
maturity,  Bossier  states  that  although  Wocke  gives  the  beginning  of  June  for  the 
appearance  of  the  imago,  Von  Beichenau  found  the  larvsa  at  Mayence,  still 
unpupated,  on  pine-trunks  with  those  of  Canephora  unicolort  in  July.  Hofmann 
states  that  he  has  proved  the  species  to  pass  two  years  in  the  larval  stage  by 
breeding  from  eggs. 
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the  larva  draw  itself  entirely  within  its  case  and  to  remain  quite  still 
for  a  considerable  period.  Hofmann  notes  that  when  full-fed,  the  male 
larvaB  spin  up  on  grasses,  &c.,  at  the  fodt  of  tree- trunks,  the  female 
larvaQ  usually  from  2ft. -4ft.  up  the  trunks. 

Larva. — The  young  larva  of  P.  villoseUa  (in  its  first  hybemating  stage, 
October  8th,  1899)  is  about  6*5mm.  in  length,  l'5mm.  in  width,  and 
under  the  microscope  shows  traces  of  the  pale  markings  on  fa<;e  and 
thorax  that  characterise  the  adult  larva,  and  also  the  dark  anal  plates. 
To  the  naked  eye,  however,  the  abdomen  is  reddish-brown  and  the 
head  and  thorax  black,  the  body  is  flatter  and  wider  relatively  than 
that  of  A,  opacella^  and  the  lateral  flanges  are  more  prominent  than  in 
that  species.  The  central  depression  of  the  prolegs  do  not  appear  to  be 
corneous,  and  the  spiracles  are  much  less  noticeable  than  in  A,  opacella 
(Bacot).  The  fullgrown  larva  has  the  head  black,  with  several  whitish 
marks  on  face,  and  many  hairs  ;  the  pro-,  meso-  and  metathorax 
black,  corneous,  with  whitish  mediodorsal  line,  and  much  wider 
whitish-yellow  subdorsal  lines  extending  to  the  8rd  abdominal  seg- 
ment. The  abdomen  dirty  blackish-grey  in  colour,  the  1st,  2nd,  and 
drd  abdominal  segments  rather  darker  than  the  following  ;  the 
subdorsal  lines  of  the  thoracic  segments  exist  on  lst-3rd  abdominal 
segments  as  creamy-white  spots  ;  a  triple  lateral  flange,  dirty  white  in 
colour,  extends  the  whole  length  of  the  abdomen,  weakened  after  the 
6th  abdominal ;  the  upper  ridge  most  developed,  but  all  broken  by  the 
strongly-marked,  abdominal,  segmental  incisions,  the  upper  ridge  (of 
flange)  continued  on  thoracic  segments,  but  black  (thus  taking  on  the 
colour  of  the  chitinous  covering  of  the  thoracic  segments) .  The  abdominal 
spiracles  dark  and  conspicuous  on  whitish  ground  colour,  situated 
almost  in  groove  between  1st  and  2nd  lateral  ridges  rather  anterior  to 
the  middle  of  the  segment.  The  true  legs  black,  corneous,  the  joints 
pale,  and  a  single  strong  terminal  hook ;  several  hairs  at  joints.  The 
prolegs  strong,  the  crochets  forming  a  somewhat  elongated  oval  (the 
inner  edge  without  hooks)  from  26  to  80  in  number  (in  one  case  24  on 
one  side  and  80  on  the  other)  ;  the  anal  prolegs  somewhat  close 
together,  each  with  28  short  and  very  strong  hooks.  The  ventral  area 
dirty  yellowish-white  like  the  lateral  flanges  and,  therefore,  much 
paler  than  the  dorsal  area.  On  the  abdominal  segments  are  dorsally, 
on  either  side,  two  black  marks,  which  are  deeper  portions  of  the 
groove  marking  the  subsegments ;  on  7th  abdominal  a  distinct  black 
spot  occurs  before  the  inner  of  these,  but  is  really  part  of  it,  if  one 
may  judge  by  the  preceding  segments.  On  the  4th,  5th,  and  6th 
abdominal  segments  the  trapezoidal  tubercles  are  reversed  {i.e.,  i 
farther  from  mediodorsal  line  than  ii),  these  are  small  pale  plates,  with 
very  minute  bristles,  ii  being  just  posterior  and  slightly  outside  the 
inner  black  mark  noted,  the  exterior,  i,  is  a  good  way  in  front  of  the 
outer  of  the  black  marks;  on  the  forward  segments  these  become 
gradually  larger,  and  on  the  1st  abdominal  they  form  large  lunular 
marks ;  on  the  1st  and  2nd  abdominals  also  they  are  supplemented  by 
a  similar  plate  at  posterior  margin  of  segment,  and  behind  i,  but  this 
is  without  a  hair.  The  triple  lateral  flange  has  the  three  ridges  (and 
a  smaller  subsidiary  one)  separated  from  each  other  by  shallow  grooves, 
but  above  and  below  are  deeper  ones ;  the  upper  of  these  ridges  is  the 
larger  and  carries  above  it  a  large  oval  plate,  with  a  hair,  iii,  towards 
its  anterior  end ;  below  this,  and  rather  on  the  prominence  of  this 
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boss  than  in  the  groove  beneath,  is  the  spiracle ;  the  next  two  ridges 
are  nearly  parallel  but  tend  to  unite  in  front,  the  upper  of  these  carries 
a  small  corneous  point  with  one  hair  (iv]  except  on  the  4th  abdominal, 
where  a  second  minute  hair,  v,  is  in  front  of  it,  the  other  segments 
have  only  a  point  representing  this  second  (v)  hair ;  the  lower  of  the 
two  carries  a  corneous  point  towards  the  anterior  extremity  of  the 
segment,  and  on  segments  8  and  4  this  carries  a  hair  (vi) ;  there  is 
another  hair,  vii,  at  the  base  of  the  proleg.     On  the  8th  abdominal 
the  trapezoidal  tubercles  are  on  a  large  plate.     [Described  June  8rd, 
1899,  from  a  larva  sent  by  Mrs.  Cowl.]      Bacot  describes  the  larva  as 
follows  :     Head  small,  rounded,  partly  retractile  within  prothorax, 
black,  mottled  with  whitish  ;  surface  roughened  with  scattered  hairs. 
The  thoracic  segments  of  normal  shape,  the  skin  chitinous,  nearly  as 
corneous  as  head,  black,  with  dull  yellowish  mediodorsal,  subdorsal, 
and  lateral  longitudinal  bands  ;  no  subsegments  apparent.    The  abdo- 
minal segments  larger,  softer,  gradually  increasing  in  bulk  to  the  4th 
abdomin£j  then  tapering  to  the  10th ;   colour  dull  yellowish-white, 
except  the  anal  segment  which  is  chitinous  and  brown  ;  segments  1-7 
divided  into  two  almost  equal  subsegments;  a  broad  raised  lateral 
longitudinal  ridge  on  either  side,  the  skin  much  wrinkled  above  and 
below.  The  true  legs  are  large,  strong,  and  powerful ;  the  prolegs  very 
short  with  an  incomplete  oval  of  hooks ;  centrally  (within  the  hooks) 
the  foot  is  depressed,  the  bottom  of  depression  yellow  in  colour.     The 
spiracles  large,  placed  towards  anterior  edge  of  abdominal  segments 
1-7,  but  towards  the  posterior  edge  of  8 ;  the  thoracic  spiracle  is  in 
the  pro-mesothoracic  incision.  The  surface  of  the  skin  rather  granular, 
covered  with  minute  chitinous  plates  or  buttons ;  all  the  tubercles 
single-haired,  the  hairs  or  sette  slender,  pointed  and  simple  ;   on  the 
abdominal  segments  the  dorsal  and  subdorsal  tubercles  have  large 
chitinous  plates  surrounding  the  bases  of  tubercles  ;  this  character  is 
not  noticeable  on  tubercles  below  spiracles,  the  plates  (when  present) 
being  small.     These  plates  larger  on  abdominal  segments  1-8  and  get 
gradually  smaller  to  7.     On  the  1st  and  2nd  abdominal  segments  are 
additional  plates,  independent  of  the  tubercles,  and  bearing  no  hairs.  On 
the  prothorax  are  six  tubercular  setae  on  either  side  of  median  line, 
arranged  transversely  along  anterior  edge  of  segment,  a  row  of  four 
setflB  behind  these  and  a  single  one  on  either  side  farther  back  vertically 
above  spiracle,  those  below  spiracle  are  difficult  to  make  out.     On  the 
mesothorax,  i  and  ii  are  in  a  transverse  line  near  anterior  edge  of 
segment,  the  inner  smaller  than  outer;  a  small  iii  (supraspiracular), 
iv  and  v  subspiracular,  close  to  each  other,  v  larger  (also  a  supple- 
mentary one  in  a  straight  line  in  front  of  these),  vi  appears  also  to  be 
present ;  on  the  metathorax  the  arrangement  is  the  same,  but  iii  is 
lower  down  and  larger.     On  the  abdominal  segments  1-7,  i  and  ii  are 
trapezoidal,  but  ii  nearer  mediodorsal  line  than  i,  the  latter  is  rather 
stronger  than  the  former ;  iii  is  supraspiracular  (in  vertical  line  with 
spiracle  and  i),  iv  and  v  close  together,  below,  but  rather  posterior  to 
the  spiracles,  v  (anterior)  much  weaker  than  iv  (posterior),  both  really 
weak  and  without  chitinous  bases,  and  situated  on  lateral  ridge;  below 
iv  and  v  is  vi  a  larger  tubercle  and  seta  rather  anterior  to  spiracle  ;  vii 
is  double  at  base  of  prolegs.     The  number  and  arrangement  holds 
good  for  segments  8,  9,  and  10,  but  owing  to  the  altered  shape  of  the 
segments  the  relative  position  is  very  different.    Bacot  notes  also  an 
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extra  dorsal  tubercle  bearing  a  minute  hair,  very  far  forward  on  the 
abdominal  segments  close  to  anterior  margin,  in  the  same  position  as 
the  extra  tubercle  of  Zeuzera  pynna  (on  which,  however,  no  seta  was 
traced) ;  this  tubercle  is  very  small  and  obscure,  dorsal  and  anterior  to 
i  and  ii,  lying  in  line  with  i  longitudinally,  and  is  called  by  Bacot 
tubercle  oi ;  i,  he  says,  is  much  smaller  than  ii,  is  on  the  1st  subseg- 
ment,  whilst  the  larger  ii  is  on  the  2nd  subsegment.  Bacot  further 
notes  that  the  chitinous  plates  at  base  o£  dorsal  tubercles  are  often 
asymmetrical.  In  an  example  examined  he  found  that  on  the  2nd 
abdominal  segment  the  plate  at  base  of  ii,  on  the  left  hand  side,  was 
smaller  than  that  on  the  right,  and  the  actual  tubercle  and  hair  missing; 
on  the  8rd  abdominal,  plate  ii  on  the  right  hand  side  was  smaller  than 
on  the  left,  and  the  hair  and  tubercle  were  wanting  here  also ;  while 
on  the  4th  abdominal,  though  tubercle  and  hair  ii  on  right  hand  side 
were  present,  the  plate  was  smaller  than  that  on  the  left  hand  side. 
He  further  notes  that  the  extra  dorsal  (or  subdorsal)  plates  that  were 
observed  in  Standfiissia  zermattensis  {Ent,  Bee,  xi.,  pp.  180-1)  are  present 
only  on  the  1st  and  2nd  abdominal  segments,  and  in  the  specimens 
examined  are  without  a  hair,  so  that  it  is  possible  these  are  corneous 
plates,  specially  developed  to  protect  these  occasionally  exposed  seg- 
ments ;  they  are  on  the  2nd  subsegment  and  are  placed  between  ii  and 
the  lateral  ridge. 

PuPABiUM. — When  full-fed  the  larva  spins  down  the  anterior  end 
of  its  case,  and,  turning  round  in  it,  adds  to  the  other  end  a  long  silken 
tube.  It  then  appears  to  spin  inside  the  lower  part  of  the  case  a 
certain  amount  of  loose  flufi^  silk  (much  more  so  in  the  $  than  in  the 
^ ),  and  therein  changes  to  a  pupa.  On  emergence  the  ^  pupa-case 
projects  considerably  from  the  end  of  the  tube,  but  the  $  pupa-case 
remains  at  the  bottom  of  the  puparium,  the  female  herself  wriggling 
up  the  tube  and  opening  the  end  for  the  insertion  of  the  abdomen  of 
the  male.  Barrett  states  that  the  pupa  state  lasts  about  a  month,  but 
in  some  instances  over  a  year  (This  last  statement  seems  quite  in- 
credible, and  certainly  wants  confirmation). 

Pupa. —  ^ .  The  male  pupa  is  brown  in  colour,  the  appendages 
rather  paler  and  more  transparent,  the  abdominal  incisions  rather 
darker  than  the  ground  colour.  Ventrally:  The  mouth  black,  the 
eye-spots  black ;  the  face-parts  well-developed  ;  the  apices  of  the  fore- 
wings,  not  quite  meeting  each  other,  extend  over  the  posterior  edge  of 
the  2nd  abdominal  segment ;  the  antennsd  very  strongly  developed, 
two-ridged,  segmented,  and  not  reaching  to  the  apices  of  the  fore- 
wings;  the  scars  of  the  prolegs  on  abdominal  segments  4-6  very 
conspicuous,  and  formed  of  a  series  of  concentric  ovals ;  two  sharp- 
pointed  hooks,  much  curved  ventrally,  each  with  a  terminal  point, 
occupying  a  corresponding  position  to,  and  evidently  analogous  with, 
the  larval  anal  prolegs  ;  the  anus  between  the  bases  of  these  points,  so 
that  hooks  are  anterior  to  anus  ;  the  third  pair  of  legs  terminates  at 
apices  of  forewings,  the  second  pair  terminates  with  the  antennas,  the 
first  pair  falls  short  of  the  antennas.  Dorsally :  The  prothorax  frontal, 
narrow;  the  mesothorax  shiny,  exceedingly  well-developed,  with  a 
groove  at  base  of  forewing  which  stretches  away  ventrally ;  the  dorsum 
medially  ridged  ;  the  metathorax  also  narrow,  much  widened  laterally, 
and  continued  laterally  into  the  hind  margin  of  the  hindwing ;  not 
shiny  like  the  mesothorax.     The  Ist  and  2nd  abdominiJ  segments 
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narrow  ;  movable  incisions  between  2-8,  8-4,  4-5,  5-6,  6-7,  7-8,  folded 
in,  and  of  dark  colour,  and  with  a  sharp  row  of  points  on  the  posterior 
edge  of  each  segment  {i.e.,  on  intersegmental  membrane) ;  segments 
8-10  fall  sharply  to  anus ;  a  distinct  trace  of  lateral  flange  of  larva 
observable  especially  on  the  meso-  and  metathorax  and  1st  abdominal 
segment,  where  a  distinct  groove  is  observable ;  another  transverse 
rid^e  of  hooks  on  the  anterior  edge  of  abdominal  segments  8-8  (weak 
on  8),  this  ridge  separated  by  the  intersegmental  membrane  from  the 
posterior  ridge  on  preceding  segment.  The  posterior  hooks  of  one 
segment  form  a  sort  of  forceps  with  the  anterior  of  next.  Laterally  : 
The  antennal  base  protrudes  beyond  the  prothorax,  the  prothoracic 
spiracle  deeply  embedded  in  the  pro-mesothoracic  incision ;  the  wings 
conspicuous,  especially  the  outer  margin  of  the  hindwing  ;  the 
abdominal  spiracles  dark,  oval  in  outline,  each  in  a  depression,  that  on 
the  2nd  abdominal  on  the  edge  of  the  wing  and  more  dorsal  than  the 
others  ;  the  depression  evidently  analogous  with  that  between  the 
lateral  ridges  of  larva.  General  notes:  The  tubercles  appear  to  be 
identical  with  those  of  larva,  i  outer,  ii  inner,  iii  supraspiracular,  with 
a  depressed  area  posterior  to  it,  iv  (strong)  and  v  (weak)  very  close 
and  subspiracular,  vi  single,  and  vii  double  just  dorsial  to  proleg  scar. 
The  amount  of  pupal  movement  is  almost  incredible.  It  wriggles  its 
abdominal  segments,  the  terminal  ones  moving  round  and  round,  and 
rolls  rapidly  about  when  on  smooth  paper  or  moves  along  on  its  back 
by  a  quick  upward  and  downward  movement  of  the  abdominal 
segments.  Gutting  the  end  of  the  silken  tube  projecting  from  the  free 
end  of  the  case  and  shaking  it,  soon  persuaded  the  pupa  to  wriggle  out 
with  a  rapid  backward  movement.  [Described  June  9th,  1899,  from 
pupa  sent  by  Mrs.  Cowl.]  Bacot  noted  May,  1898,  that  the  row  of 
fine  slender  curved  spines  on  the  posterior  dorsal  area  of  the  movable 
abdominal  segments  pointed  forwards,  whilst  on  the  anterior  edge  of 
each  succeeding  segment,  was  a  group  or  irregular  row  of  much 
stronger  but  shorter  spines,  pointing  backwards,  and  that  these  two  sets 
were  brought  into  close  proximity.  Chapman  writes  :  The  male  pupa 
is  very  stout  and  short,  compared  with  many  species,  e.g.,  Caneplwra 
unicolor,  and  more  so  if  compared  with  Standfussia  zermattensis,  or  a 
Fumeid  pupa.  Length  18mm.,  width  4mm.  ;  free  segments  8 
(dorsalM,  4,  5,  6,  and  7 ;  anal  hooks  very  strong  and  sharp.  It  has 
several  features  of  approach  to  a  pupa-obtecta  that  are  absent  in  the 
lower  Psychids — (1)  The  wings  seem  firmly  soldered  to  the  body 
throughout,  but  only  extend  to  end  of  2nd  abdominal  (or  with  a  slight 
free  margin  over  8rd).  (2)  There  is  no  dorsal  headpiece.  (3)  On 
dehiscence  the  head,  legs,  antennse,  &c.,  separate  as  one  entire  piece. 
There  is  at  base  of  wings,  especially  the  hindwings,  the  appearance  of 
an  articulation,  more  obvious  than  in  most  pupse,  and  even  than  in 
most  Psychids,  where  it  is  very  common,  especially  in  female  pupse  of 
Fumeids,  Epichnopterygids,  &c.  Dorsal  hooks  are  found  on  the 
anterior  of  abdominal  segments  8-8  (very  weak  on  8),  the  inter- 
segmental hooks  are  present  immediately  above  all  anterior  hooks. 
Depressions  marking  the  three  elements  of  lateral  flange  in  larva  very 
distinct ;  prolegs  marked  by  large  oval  depressions  with  raised  ring  in 
centre  (the  proleg  proper).  Two  hairs  are  very  obvious  at  base  of 
labrum  ;  jaws  prominent ;  cheeks  about  as  wide  as  labrum  ;  the 
labium  forms  a  lappet  about  as  long  as  wide,  narrower  at  base  and  at 
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margin  slightly  bilobed  ;  maxilleB  outside  this  and  fully  as  long, 
rounded,  but  broadly  triangular,  with  a  very  definite  palpal  prolonga- 
tion, that,  in  one  specimen,  is  continuous  with  the  palpus  on  one  side 
and  has  a  joint  between  on  the  other,  showing  that  the  deep  differing 
proximal  joints  are  not  absolutely  obsolete ;  antennas  very  broad,  as 
also  base  of  first  legs,  first  femur  long  and  broad ;  all  these  parts  adhere 
to  pupa-case  on  dehiscence  by  the  third  legs  which  are  attached  to  2nd 
and  8rd  abdominal  segments  by  their  tips,  the  latter  hardly  visible 
between  the  apices  of  the  wings.  In  one  specimen,  the  second  legs  are 
well  seen,  in  another,  the  antennae  cover  all  but  a  very  narrow  margin 
that  needs  looking  for.  The  tubercles  as  in  the  larva  (Chapman).  $  . 
The  female  pupa  is  about  18mm.  in  length,  when  fully  stretched  and 
about  4mm.  in  diameter,  fairly  cylindrical,  rather  narrowed  in  front 
and  with  the  head  bent  forwards,  the  anal  extremity  more  bluntly 
rounded.  The  colour  is  a  rather  light  brown,  without  any  darker 
areas  except  slightly  where  the  chitin  of  each  segment  is  medially  and 
dorsally  a  little  denser.  The  spiracles  are  well  marked,  and  the  larval 
prolegs  leave  very  pronounced  oval  or  nearly  circular  scars.  Dorsally 
there  are  some  roughnesses  or  wrinkles  on  abdominal  segments  8,  4,  5 
and  6,  not  very  marked  and  less  apparent  on  the  other  segments,  but 
beyond  this  there  is  no  trace  of  the  anterior  dorsal  row  of  hooks.  The 
intersegmental  hooks,  however,  are  well-developed,  they  occur  on  the 
divisions  2-8,  8-4,  4-5,  and  5-6,  being  especially  very  large  and  strong 
on  the  latter  incision,  where  they  are  definitely  in  one  straight  level 
row ;  on  the  anterior  incisions  they  are  less  regular  and  might  even  be 
regarded  as  showing  indication  of  a  second  row.  When  the  segments 
are  stretched  they  point  directly  forwards  and  though  really  minute, 
look  under  a  lens  terrible  and  formidable  implements.  As  there  are 
no  hooks  for  forward  progression  these  cannot  be  functional  for 
regression  and  must  subserve  the  purpose  of  a  cremaster,  in  retaining 
the  pupa-case  in  its  place,  on  the  partial  emergence  of  the  imago, 
when  pairing,  &c«  The  anterior  trapezoidal  (i)  and  supraspiracular 
(iii)  hairs  are  small  but  very  distinct,  the  posterior  trapezoidal  hair 
(ii^  is  comparatively  large  and  less  than  half  the  distance  from  the 
middle  line  of  the  dorsum  that  i  is,  but  measured  antero-posteriorly, 
i  is  about  the  middle  of  the  segment,  ii  halfway  from  this  to  posterior 
border  ;  at  some  distance  below  and  behind  the  spiracles  are  two  small 
hairs  (iv,  v),  and  a  solitary  one,  rather  larger,  further  down  and  immedi- 
ately in  line  (transverse)  of  spiracle ;  two  others  are  just  above  and  close 
to  scar  of  proleg,  the  posterior  being  the  upper,  if  there  be  a  third,  it  can- 
not be  detected ;  there  is  also  one  on  either  side  beneath  the  prolegs.  On  8 
and  9  one  or  two  of  these  hairs  have  distinctly  recurved  tips.  The  thoracic 
and  1st  abdominal  segments  are  narrower  than  the  others  behind,  and 
the  1st  abdominal  spiracle  is  rather  small,  the  wings  and  legs  are 
represented  by  certain  folds  and  wrinkles,  without  definite  structure,  but 
which,  by  their  position,  are  recognisable  as  representing  these  parts. 
The  face  and  leg  region  is  delicate  and  pale ;  the  venter  is  also  paler 
than  the  dorsum,  which  is  often  deep  brown,  but  could  hardly  in  any 
case  be  described  as  black. 

DsmscENGE. — ^  .  The  head  and  face-parts  separate  in  one  piece, 
with  the  legs,  &c.,  but  are  held  in  place  by  the  internal  dissepiments,  so 
that  they  remain  close  to  their  natural  position ;  the  antennsB  may 
slightly  separate  from  the  first  legs ;  the  thorax  splits  dorsally  to  not 
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quite  the  posterior  margin  of  mesothorax  (This  seems  to  be  the  general 
method  of  dehiscence  in  all  the  J  Macro-Psychids).  $  .  The  anterior 
margin  of  thorax,  or  more  strictly  the  dorsal  head-piece,  separates  from 
the  head,  the  thorax  splits  down  dorsally  quite  into  the  1st  abdominal 
segment,  the  leg-area  is  stretched  out  so  that  comparatively  colourless 
pupal  tissue  is  displayed  between  the  leg-papillae  and  between  these 
and  the  wings  ;  whether  this  thinner  membrane  between  the  legs  and 
wings  splits  or  not,  it  seems  irregular,  and  it  is  very  usual  for  it  to 
split  on  one  side  and  remain  intact  on  the  other  (Chapman). 

Habits  of  pupa. — The  cases  containing  the  pupte  are  kept  in  a 
window  with  a  southern  aspect.  Before  the  sun  comes  round  they  are 
quite  immovable,  but  as  the  sun  reaches  them  they  wriggle  up  and 
down  the  silken  tube  that  protrudes  beyond  the  sticks  of  which  the 
cases  are  made,  until  the  yellow-brown  pupae  appear  to  be  almost 
bursting  out  at  the  end.  At  the  slightest  touch  they  hurriedly  wriggle 
back,  and  they  also  do  so  as  soon  as  the  sun  is  obscured  (Cowl). 

Food-plants. — Sallow,  willow,  birch,  whitethorn,  Polygonum 
ancttlare  (Bacot),  Myrica gale,  CaUuna  (Burrows),  SarotJiamnus  (Beutti), 
Alpine  strawberry,  sloe,  bramble,  heath  (Weir),  Erica,  Genista  sp., 
Spartium,  Vaccinium  myrtillm,  V.  vitis-idaea,  Vicia  sp.,  &c.  (Hofmann), 
grasses,  heath,  furze  (Merrin),  Prunns  sjmwsa  (Bruand). 

Parasites. — Upon  opening  cases  that  I  had  kept  all  the  winter  I 
found  many  larvae  attacked  by  ichneumons;  the  larvae  must  have  been 
the  hosts  of  the  parasites  throughout  the  winter  (Weir). 

Habits  and  Habitat. — The  male  imagines,  at  least  in  confinement, 
appear  to  emerge  in  the  early  evening  from  5  p.m.  to  6  p.m.,  although, 
occasionally,  examples  will  appear  untilSp.m.,  and  we  have  once  observed 
a  morning  emergence  (a  female).  The  species,  however,  appears  to  be  es- 
sentially an  early  evening  or  day-flier,  assembling  readily  to  the  females, 
that  do  not  (except  by  chance  or  when  not  fertilised)'-'  leave  the  case 
until  the  eggs  are  laid,  when  they  drop  out  and  perish.  Copulation 
takes  place  in  the  case,  the  female  coming  up  to  the  entrance  of  the 
extended  silken  tube  from  which  she  repeatedly  pushes  out  the  head 
and  anterior  segments  of  the  body,  and  thus  makes  a  means  of  entrance 
for  the  extensile  abdomen  of  the  male,  which  is  forced  into  the  tube, 
for  the  purpose  of  copulation,  the  wings  being  pressed  upwards  during 
actual  pairing  by  the  upper  edge  of  the  tube.f  As  soon  as  copulation 
has  finished,  the  female  wriggles  back  into  the  pupa-skin  and  deposits 
her  eggs  therein,  finishing  in  a  comparatively  short  time.  She  then 
usually  falls  from  the  case  and  dies.  Cowl  notes  that  he  believes  that, 
just  before  doing  so ''  she  spins  the  wool  plug  that  fills  up  the  emergence- 
end  of  the  tube  and  that  this  serves  as  a  protection  for  the  eggs."  If  she 
remain  unfertilised,  she  will,  in  time,  wriggle  out  of  the  case,  without 
laying  her  eggs,  fall  to  the  ground,  and  by  means  of  powerful  vermiform 
movements,  cover  a  considerable  distance,  and  will  live  some  days  in 
this  exposed  condition.  The  female  is  thus  very  active  (within  limits) 
and  muscular  considering  that  she  appears  to  be  chiefly  formed  as  an 

•  Barrett's  statement  that  the  "  ?  leaves  the  case  "  (Brit.  Lep.,  ii.,  p.  334),  and 
McBae's  that  "  the  female  on  emergence  falls  to  the  ground  "  are  quite  incorrect  as 
to  the  normal  habit,  except  within  the  limits  suggested  above. 

t  Stevens  and  others  have  stated  that  the  ?  turns  round  in  the  case  so  that  the 
male  can  pair  with  her,  this  is  not  so,  she  wriggles  to  the  top  of  the  tube  and  keeps 
ber  head  at  the.  open  end  of  the  ease. 
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egg-bag.  The  vermiform  movements  pass  from  tail  to  head,  and 
reversely,  and  this  happens  more  or  less  continuously,  so  that  it  is 
sometimes  difficult  to  determine  which  is  a  segmental  incision  and 
which  a  wrinkle  caused  by  movement.  Tubules  (containing  urates) 
are  also  very  visible  subcutaneously,  and  these  sometimes  get  caught 
up  and  render  the  wrinkles  more  pronounced.  With  regard  to  the 
emergence  of  the  male,  Mrs.  Cowl  notes  that  it  takes  less  than  a 
quarter  of  an  hour  from  the  time  that  the  pupa  moves  to  the  end  of  its 
case,  for  the  male  to  have  its  wings  fully  developed,  the  body  being  at 
first  pale  and  grublike  but  the  segments  quickly  become  compressed 
and  so  covered  with  the  longish  black  fur.  Fowler  states  that  the  males 
fly  rapidly  and  then  look  inconspicuous,  with  an  appearance  something 
like  that  of  a  small  bee,  and  he  has  seen  them  assembling  freely  at 
midday  to  a  newly  emerged  female.  Cowl,  however,  observes  that  in 
June  last  (1899)  a  ^  was  at  the  opening  of  her  tube  one  evening  as  if 
awaiting  a  S  »  and  that  on  putting  one  in  the  glass  in  which  she  was, 
they  copulated  at  once,  and  remained  in  cop,  for  an  hour ;  he  did  not 
afterwards  appear  able  to  pair  with  another  the  same  evening,  although 
in  the  morning  he  was  apparently  strong  and  fit.  McBae  notes  the 
males  as  emerging  about  6  p.m.,  and  states  that  they  soon  mature  and 
quickly  damage  themselves ;  he  has  three  times  observed  them  flying 
in  the  early  afternoon  sunshine,  and  compares  the  flight  with  that  of 
Anarta  myrtiUL  Stevens  says  that  when  at  Lyndhurst  in  1848,  he 
kept  the  cases,  from  which  imagines  were  emerging,  in  a  bandbox 
covered  with  fine  gauze,  in  the  garden,  and  that,  although  he  was 
living  quite  a  mile  from  the  heath  where  the  cases  were  found,  he 
observed  in  the  afternoon  a  number  of  males  flying  around  the  box, 
no  doubt  attracted  by  a  freshly  emerged  $  .  The  insect  appears  to  be 
confined  (in  Britain)  to  the  extensive  tracts  of  heathland  in  east  Dorset 
and  Hants,  where  one  finds  the  cases  not  uncommonly  spun-up  on  the 
heather-stems,  <S:c.  (Bankes) ;  it  occurs  upon  all  the  heaths  in  the  New 
Forest  district  but  is  more  abundant  at  Wimborne  and  St.  Leonards, 
rarer  in  the  New  Forest  proper  (Fowler) ;  on  heaths  all  over  south 
Hants,  sparingly,  and  in  certain  spots  abundantly  (McBae) ;  cases  found 
somewhat  freely  in  the  neighbourhood  of  Bournemouth  among  the 
heather,  several  found  on  May  28rd,  1899,  at  once  spun-up  for  pupa- 
tion (Cowl) ;  the  cases  are  in  some  seasons  very  abundant  on  heather 
stems  around  Bloxworth  (Cambridge) ;  likes  dry  heathy  ground  in 
sunny  sheltered  places,  but  also  occasionally  inhabits  moist  swampy 
places  (Barrett).  Fowler  says  that  to  obtain  the  cases  he  searches 
during  the  months  of  March  and  April  the  trunks  of  fir  trees ;  the 
cases  are  generally  to  be  found  from  lft.-2ft.  from  the  ground.  This 
appears  to  be  the  favourite  position  taken  up  for  pupation,  although 
cases  are  also  to  be  obtained  from  the  ends  of  twigs  of  Vlex  europaem. 
In  Germany,  both  on  the  northern  tableland  and  in  south  Germany, 
it  is  rare  ;  it  occurs  at  Eatisbon,  but  is  extremely  local  on  hillsides  and 
in  grassy  coppices  (Hofmann).  Petersen  says  that  at  Lechts  cases 
were  first  found  on  boggy  ground  on  birch  and  fir-trunks,  that  from 
about  40  cases  collected  only  a  single  ^  emerged  (June  24th),  but  that 
by  placing  freshly  emerged  $  s  in  the  localities  whence  the  cases 
had  come  the  males  were  attracted  so  fast  that  he  was  quite  unable 
to  prevent  their  copulating,  and  thus  many  $  s  were  rendered  unavail- 
able for  further  attraction.     MiUiire  notes  it  as  one  of  (be  most 
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abundant  Psycbids  on  the  Mediterranean  littoral,  the  larva  everywhere 
in  spring,  even  in  the  gardens  around  Cannes,  fixed  to  walls,  rocks, 
and  trees,  where  it  undergoes  its  transformation  to  pupa.  He  notes 
that  he  has  found  it  in  the  higher  mountains  of  the  Alpes-Maritimes 
but  that  it  is  rare  there.  He  adds  that  it  '^  always  emerges  directly 
after  sunset,  flies  at  night  and  rests  during  the  day,  contrary  to  all 
its  congeners,  which  are  diurnal."  Our  experience  in  Britain  does 
not  altogether  confirm  this  statement. 

Time  of  appearance. — The  first  three  weeks  in  June  appear  to  be 
the  usual  time  for  the  emergence  of  this  species,  but  earlier  and  very 
much  later  specimens  are  frequently  found.  To  breed  the  insect,  cases 
should  be  collected  throughout  May  (in  normal  seasons)  when  the 
larv89  are  on  the  point  of  pupating  or  have  just  done  so.  The  first 
example  recorded  in  this  country  was  taken  in  West  Parley  coppice, 
June,  1824,  by  Dale.  Stevens  obtained  larvas  (fuUgrown)  at  Lynd- 
hurst,  in  May,  1848,  males  were  bred  and  others  captured  a  few  days 
later.  Cases  containing  pupse  were  found  in  June,  1898,  at  Bournemouth, 
and  others  in  July,  1898,  containing  eggs.    In  1899,  several  larvae 

S which  at  once  spun-up)  were  collected  on  May  28rd  and  following 
[ays  and  emerged  as  follows :  June  8th,  one  S^  and  one  $  ,  June  9th, 
one  ?  ,  June  10th,  two  S  s  and  two  $  s  (all  between  5  p.m.-6  p.m.),  June 
11th,  one  ^  (about  8  p.m.),  June  18th,  one  J  and  one  $  ,  June  14th, 
two  $  8,  June  15th,  one  ^  (all  from  5  p.m.-7  p*ni.),  June  15th,  one  $ 
in  the  early  morning  ;  the  males  (and  ?  femaJes)  appear  to  emerge  in 
the  evening  between  5  p.m. -8  p.m.  (Cowl) ;  June  8th,  1899,  one  J  ,  June 
11th,  one  $  ,  June  13th,  one  J  and  one  $  ,  on  June  9th,  one  of  the 
cases  sent  by  Mrs.  Cowl  still  contained  an  apparently  full-fed  larva 
(Tutt) ;  Bankes  notes  $  bred  June  25th,  1882,  cases  found  May  4th, 
$  bred  May  18th,  ?  bred  May  18th,  1898,  case  found  May  29th,  ^ 
bred  June  6th,  1896,  $  bred  June  21st,  1894,  all  from  the  Isle  of 
Purbeck;  J  bred  June  80th,  1895,  from  Wareham.  Burrows  notes 
the  cases  in  large  numbers  in  the  New  Forest,  August  21st,  1879, 
the  larvae  feeding  on  Mynca  fjale  and  heather.  Fowler  notes  80  cases 
from  May  28th-June  10th,  1889,  at  Wimborne,  all  on  furze,  four  or  five 
^  s  bred;  cases  end  of  March  and  throughout  April,  1890,  at  Verwood, 
bred  4  ^s  in  May;  cases  June  4th-10th,  1898,  at  St.  Leonards, 
females,  but  no  males,  bred  ;  March  9th,  1894,  six  cases  at  Yerwood, 
May  80th,  several  cases  of  both  sexes  spun-up,  from  June  8th,  two 
males  and  several  females  were  bred,  whilst  male  imagines  were  noted 
flying  on  the  heaths  at  Yerwood,  on  June  18th ;  June  5th,  1895,  many 
cases  spun-up,  one  <^  and  several  females  were  bred  from  June  7th  ; 
June  2nd,  1896,  seven  cases,  all  produced  females  later;  June 4th-10th, 
1897,  many  cases,  bred  males  on  June  11th  and  14th,  also  several 
females ;  June  8rd-12th,  1898,  eight  cases,  two  males  bred  on  June  5th, 
and  on  June  16th,  obtained  four  cases,  one  of  which  had  a  ^pupa-skin 
sticking  out ;  May  80th,  1899,  two  cases  with  crawling  larvae,  June 
1st,  three  cases  with  larvae  and  one  spun-up,  June  5th,  five  spun-up, 
June  6th,  two  males  bred,  June  8th,  two  males  netted,  whilst  others 
were  seen  flying  over  the  heath.  Garbowski  notes  the  capture 
of  an  imago,  June  24th,  1870,  and  a  S  pupa  taken  May  28th,  1891, 
at  Bzesna,  in  Galicia,  whilst  Czekelius  captured  imagines  on  July  5th, 
at  Hermannstadt.  Wocke  notes  it  as  appearing  in  the  beginning  of 
June  in  Silesia,  and  Hofmann  spun-up  larv®  at  end  of  April  and 
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beginning  of  May  in  Hanover,  the  imagines  appearing  from  the  begin- 
ning of  June  to  the  end  of  July.  Sahlberg  gives  imagines  as  occur- 
ring from  July  4th-ldth,  1874,  at  Ruovesi  in  Finland,  and  Edwards 
bred  a  male  on  June  23rd,  1897,  from  a  pupa  obtained  in  the  forest  at 
Fontainobleau,  whilst  Gaucklor  ifound  spun-up  cases  at  Wildpark,  near 
Garlsruhe,  on  May  14th,  1896. 

Localities. — Devon  :  very  rare  (Parfitt).  Dorset  :  Isle  of  Purbeck,  Ware- 
ham  (Bankes),  Knighton  Heath,  Poole  Heath,  Parley  Heath,  West  Parley  ooppioe 
n)ale),  West  Harne  (Barrett),  Bloxworth  (Cambridge).  Hakts:  £k)amemouth 
(Cowl),  Ringwood,  Lyndharst  (Stevens),  Studland  (Dale),  Wimbome,  Verwood,  St. 
Leonskrds,  Kew  Forest  (where  it  is  scarcer  than  on  the  outlying  heaths)  (Fowler). 
?  Sussex  :  Brighton  dist.  (Ckx)ke). 

Distribution. — ^Asia  Minor:  Beyrout,  Cyprus  (Speyer),  Bmssa  (Mann),  Eis. 
Aol^  (Lederer),  Pontus— Amasia  (Staudinger).  Turkestan:  Saisan  (Staudinger). 
Austro-Hunoart  :  Fiume,  Carinthia,  Spalato  (Mann),  Trafol  (Wocke),  Pressbnrg 
(Bozsay),  Vienna,  Wippach  in  Camiola,  Buda,  Dalmatia  ^Speyer),  Galicia — ^Rzesna, 
Brody(Garbow8ki),  Lemberg(Nowicki),  Brunn  (Miiller),  Bohemia — K6nig8aal(Schnei- 
der),  Tyrol — Taufers,  Innsbruck  (Weiler),  Hermannstadt  (Czekelius),  Epiries  (Husz), 
Kocflocz  (V&ngel),  Dalmatia  (Oberthiir),  Bohemia  (Nickerl).  Bbloiux:  Antwerp  nr. 
Hoogstraeten,  Minder hout,  &c.  (Heylaerts).  Corsica  :  Ajaccio  (Speyer).  Denmark  : 
Vroue,  8. of  Skive  (Bang-Haas).  Finland  :  Ruovesi— Pekkala  (Sahlberg).  France  : 
Dept.  Doubs — Maison-Bouge,  nr.  St.  Yit,  <tc.,  Lyons  (Bruand),  Haute-Garonne 
— St.  B^at,  Ardi^ge,  Luchon  (Caradja),  Dept.  Var  (Cantener),  Gironde  (Trimoulet), 
Saone-et-Loire  (Constant),  Cannes,  Alpes-Maritimes  (Milli^re),  Fontainebleau 
(Edwards),  Montpellier  (Boisduval).  Germany  :  rare  on  northern  tableland  and  in 
soutii  Germany  (Hof mann),  quite  rare  in  Silesia — Obernigk,  Parchwitz  (Standfuss), 
Pomerania,  Hamburg  (Heinemann),  Niendorf  (Zimmermann),  Erfurt  (Keferstein), 
Zeitz-on-the-Elster  (Wilde),  Nassau,  near  Mayence  (Bd8sler|,  Silesia — ^Biemberg 
^Wocke),  Marbach  (Hoffmann),  Batisbon  (Schmid),  Alsace — Colmar,  <&c.  (Peyerim- 
nofif),  Osterode  (Jordan),  Hanover  (Glitz),  Kaiserstuhl,  near  Oberschaffhausen, 
Hlntergarten,  Eniebis,  Karlsruhe,  Wiirtemberg,  Nassau  (Beutti),  Munich  (Hart- 
mann),  Augsburg,  Lauban,  near  Freiburg,  Erlangen,  Bre»lau  (Speyer).     Greece 

iStauainger).  Italy:  not  common  (Cur6),  Sicily  (Mina-Palumbo),  Palermo  (Mann), 
jombardy — ^Brianza  (Turati),  ?  Modena  (Fiori).  Netherlands  :  Gtelderland — 
Amhem,  N.  Brabant — Breda  sometimes  common  (Heylaerts).  Boumania  :  Gruma- 
zesti,  Slanic,  Eloster  Neamtz  (Caradja).  Bussia  :  Baltic  Provinces — ^Dorpat,  Neu- 
Kasseritz  (Sintenis),  Wolmar  (Lutzauj,  Transcaucasia — Ounous,  near  Ordoubad 
(Bomanoff),  St.  Petersburg  (Erschoff), Esthonia — ^Lechts  (Petersen).  Scandinavia: 
rare  Scania  (Aurivillius),  Bamldsa  (Wallengren),  ?  Vestergotland  (Dalman).  Spain  : 
Andalusia  (Bambur).  Switzerland  :  up  to  5500ft.  (Frey),  Grisons  (Eillias),  Upper 
Engadine,  near  Sils  (Hnateck),  Upper  Engadine  (Nickerl),  Vispthal  (Piingeler), 
the  Uto  (Buhl).    Turkey  :  southern  parts,  Constantinople  (Staudinger). 

Suhfamily:  Psychinae. 

When  the  Psychinae  branched  from  the  ancestral  Macro-Psychid 
stem,  it  lost  the  anterior  tibial  spur,  it  also  simplified  nervnre  4  within 
the  cell  (i.^*.,  it  lost  the  cellola  intrusa),  and  the  scaling  became  par- 
ticularly hair-like.  At  the  same  time  nervure  \a  remained  more  or  less 
present  (or  absent)  but  never  anastomosed  with  16,  whilst  the  antennaa 
retained  the  full  scaling  on  the  shaft  and  pectinations,  and  even  where 
these  scales  have  since  become  hair- like,  they  are  readily  distinguished 
from  the  sense-hairs  on  the  other  aspects  of  the  antennas.  The 
Psychinae  are  particularly  well-developed  in  the  Palaearctic  area,  and 
hence  a  student  of  the  European  Psychids  usually  attaches  imdue  im- 
portance to  this  subfamily,  which  forms  in  reality  only  a  comparatively 
small  branch  from  the  main  stem,  given  off,  as  shown  above,  before  the 
antennal  scaling  specialised  by  disappearing,  and  before  the  anasto- 
mosis of  la  and  iS  developed,  but  which  specialised  at  once  by  losing 
the  anterior  tibial  spurs,  as  many  Acanthopsychids  did  later. 

We  have  already  noted  (antCy  p.  878)  that  Chapman  proposes  to 
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divide  this  subfamily  into  two  tribes,  the  Psychidi  and  the  Oreopsychidt 
(rect.  Phalacropterygidi),  the  former  to  contain  Psyche,  Schrank  {Meya- 
lophanes,  Heyl.,  Gymna,  Bbr.,  Stenophaiies,  Heyl.),  the  latter  to  consist 
of  OreopsycJie,  Speyer  {Hyalina,  Rbr.,  Scioptera,  Rbr.),  as  used  by 
Heylaerts  in  the  Ann,  Soc,  Ent,  Bely.,  xxv.,  pp.  70-71.  These  corres- 
pond respectively  with  our  divisions  Kmpedopsychinae  and  Oreopsychinae 
{ante,  pp.  274-276),  the  former  readily  to  be  distinguished  from  the 
latter  by  the  reduction  in  the  number  of  the  nervures  of  the  hind- 
wings,  &c.  Most  of  these  genera  (and  subgenera)  as  used  by 
Heylaerts  appear  to  be  heterogeneous  and  heterotypical,  so  that  his 
Oreopsycfie  and  PsycJie  become  respectively  synonymous  with  Oreo- 
psychidi  and  Psychidi  as  defined  by  Chapman. 

Heylaerts*  diagnosis  of  Oreopsyclie  {=  Oreopsychidt)  reads  as  follows: 

Antennes  bipectin^es  jusqu  *au  sommet,  k  barbules  tr^s  longues 
formant  panache.    Les  ailes  ant^rieures  n'ont  qae  neul  k 
dix  nervures  marginales  et  les  post^rieares  n'en  ont  que 
cinq.    Les  tibias  ant^rieurs  n'ont  pas  une  ^pine  tibiale. .     Oreoptychs,  Speyer. 
a.  Les  ailes  sont  plus  ou  moins  transparentes  . .         . .     HydUina,  Bbr. 
p.  Les  ailes  sont  opaques Sdoptera,  Bbr. 

Speyer  notes  {Stett.  Ent.  Zeit,,  1865,  p.  250)  that  his  Oreopsyche 
corresponds  with  Herrich-Schaffer's  division  v  {Sys.  Bearb.,  ii.,  p.  21), 
and  is  by  him  essentially  characterised  in  the  diagnosis :  '^  Alae  posteriores 
cellula  media  bipartita,  costis  5,  anterioribus  9-10.'*  In  addition, 
however,  to  this  simplicity  in  the  neuration,  it  is  also  characterised 
by  the  unusually  long  antennal  pectinations,  which,  in  the  middle  of 
the  shaft,  are  half  as  long  as  the  whole  antenna,  thin,  threadlike,  and 
but  little  shortened  towards  the  apex.  The  body  is  clothed  with  long 
hairs,  and  the  especially  long  hairs  of  the  head  form  a  frontal  tuft 
directed  forwards  and  downwards.  The  wings  are  entirely  devoid  of 
scales,  clothed  with  fine  appressed  hairs,  the  wing-membrane  either  as 
clear  as  glass  [mmcella,  arujustella,  &c.),  or  more  or  less  dark-coloured — 
smoky-grey  to  deep-black — (jplumistrella,  temlla,  &c.).  The  fringes  are 
relatively  long  (compared  with  other  Psychids),  longest  round  the 
inner  angle,  and  consist  of  fine  hairs  not  very  closely  placed.  The 
bifurcation  of  the  dorsal  nervure  of  the  forewings  (characteristic  of  the 
genus  Psycfie,  H.-Sch.)  occurs  not  far  from  its  commencement,  at  one- 
third  of  the  length,  or  still  earlier.  Oreopsyclie,  then,  is  characterised 
by  the  following : 

{1\  The  lesser  number  of  nervules  arising  out  of  the  median  cell. 
(2)  Seven  or  eight  on  forewings,  with  four  (or  exceptionally  five)  on  the  hind- 
wings. 

^8)  By  the  simply  divided  median  oell  of  the  hindwings. 
(4)  By  the  length  of  the  antennal  pectinations. 

But  within  the  group  there  are  considerable  differences  in  respect  of 
habitus,  build  of  body  in  relation  to  wings,  and  in  the  form  of  the 
wings.     On  these  grounds  the  group  is  divided  into  three  sections  : 

(1)  Body  robust ;  forewings  triangular ;  hindwings  much  shortir,  rounded ; 
seven  separate  nervules  from  median  cell  of  forewing — alhida,  Esp. 

(2)  Body  robust ;  abdomen  very  shaggy ;  forewings  elongate  with  very  rounded 
angles ;  eight  nervures  from  median  cell  (in  mmcella  that  from  front  of  oell  some- 
times imperfect),  all  separate  or  six  and  seven  from  one  point  or  stalk — tabantUa, 
Brd.,  angvstella,  H.-S.  {atra^  £sp.),  rnuscelUit  W.  V.,  plumifera^  O.,  mediterrafiea. 
Led.,  hirBvtella,  W.V.  (schiffermilleri.  Stand.).  The  more  slender  body  of  sckiffer- 
milleri  makes  it  a  transitional  form  to  the  following  group. 

(3)  Body  slender ;  forewings  with  eight  ner\'ures  from  median  cell,  six  and 
seven  on  a  common  BtAtk—plumUtrelUif  Hb.,  tenclUij  Spey. 
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Speyer  noted  the  second  of  these  groups  as  typical  Oreopiyche,  i.e.y 
the  group  containing  auffustella,  H.-S.  {atraf  £sp.). 

The  following  year  (1866)  Rambur  divided  {LSp.  Andaloxide,  p.  807) 
this  same  {atra)  group  (to  which  as  a  whole  he  applied  the  name 
Ptilocephalay  citing  atra,  Esp.,  as  the  type)  into  three  sections: 

(1)  Atra. J  Eap.,  iichelieUaf  Brd.,  MnuteUa,  S.V.,  muicella,  Hb.,  plum^fera, 
Oohs.,  mediterratiea  (Led.,  mauilialellaf  Brd.). 

(2)  TdbaneUa,  Brd.,   kahri.  Led. 

(8)  ii25u2a,  Esp.,  plumoUWit  Bbr.,  malvineUa^  MUI. 

This  third  group  Bambur  names  {Ihid^  p.  810)  Hyalinay  whilst  ptumi- 
strella  is  given  as  the  type  of  Scioptera, 

In  1879  8tandfuss  divided  {Zeits.  Ent.  BresL,  n.s.,  vol.  vii.,  p.  41)  the 
Oreopsychids  into  four  sections  (retaining  Speyer 's  name  Oreopsyche), 
as  follows  : 

eTeneUa,  Spr. 
Plumittrella,  Hb. 
SchiffermiUerif  Stand.,  pyrenaeUa,  H.-S.  (tahanivieineUa,  Brd.),  vetxtbieUa, 
Mill.,  atra^  Esp.,  mu9eeUa^  Hb.,  ftUminellat  MUI.,  mediterranean  Led.,  gondebauteUa, 
MUI.  (ttc^Zi€Ua,Brd.),  j>Zttini/fra,  Oohs.  (sicuZ«Ua,  Brd.),  Jka^ri,  Led. 

(4)  5apA«Ua,  Mill.,  2<;<c^»att2ti,  Staud.,  malvinella,  MUI.,  aZ6ida,  Esp. 

All  these  groups  except  the  tenella  group  have  already  been  placed  m 
different  genera.     Standf uss  diagnoses  this  as  : 

AntexinflB  ^  longitudinis  alaram  attingentes ;  plumulis  longis.  Alae  peUacidea 
vel  opacflB,  pro  corpore  xnazimaB,  pills  obtectaa  et  oiroumdatcB.  Corpus  graciUimom, 
corpore  affinimn  rarius  lanuginoeum — tenella^  Spr. 

It  appears  quite  clear  that  tenella  and  zermattemis  are  further  removed 
from  Scioptera  plumutreUa  than  is  the  latter  from  Leptoptsrix  schiffer- 
millerif  and  as  these  groups  have  all  been  adequately  diagnosed  by 
Btandfuss  we  would  call  the  tenella  section  Standfussia^  and  cite 
teneUa  as  the  type. 

Before  discussing  the  synonymy  of  the  above  divisions,  we  may 
state  the  suspicion  that  the  tribe  Oreopsychidi  should  be  called  the  Phala- 
cropterygidiy  since  this  appears  to  be  the  oldest  group  name  for  the 
tribe.  Hiibner  about  1825  {vide,  ante  p.  266)  suggested  Phalacropterices 
as  a  group  name,  consisting  of  the  genus  Phalacropterix,  with  vitreUa 
(albida),  fucella  {ajnfonnis),  and  viusceUa*  This  genus  he  diagnosed 
as  :  ^'  Wings  almost  naked  and  transparent  as  far  as  the  margin."  It  is 
pretty  clear  then  that  Hiibner  intended  this  name  for  the  transparent- 
winged  group  {Oreopsychidi),  and  although  one  may  call  api/ortnis 
moderately  transparent,  the  description  applies  much  more  strongly  to 
albida  and  mxiscella,  which  are  almost  scaleless  over  the  greater  part  of 
the  wings,  and  it  must  be  considered  as  particularly  referring  thereto. 
There  can  be  no  doubt  that  Phalacroptetix  is  heterotypical,  for  ajnformis 
is  an  Empedopsychid,  and  Bambur,  in  1866,  proposed  {Cat,  And,,  p. 
801)  for  this  species  and  graslinella  the  name  of  Arctus,  whilst,  as  we 
have  already  stated,  he  further  erected  (ibid,  p.  810)  the  genus  Hyalina 
for  albida,  its  var.  pliimosella,  and  malrimila,  so  that  this  leaves 
muscella  (an  Oreopsychid)  the  residuary  type  of  Phalacropterix,  Hb. 

One  other  synonymic  difficulty  remains.  Hiibner's  genus  Leptop- 
terix  was  erected  {nde,  ante,  p.  266)  for  viciella  and  schijf'ermilleri,  Staud. 
{=:hirsutella,  S.V.  7iec  Hb.)  ;  but  these  are  heterotypical  and  we  shall 
show  a  little  later  that  viciella  is  the  type  of  Psyche,  Schrk.,  so  that 
schiffermilleri  becomes  the  residuary  type  of  Leptoptcrix,  This  species 
Heylaerts  groups  with  plunmtrella,  Hb.,  and  tenella^  Spr.,  in  the  genus 
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Scioptera,  Bbr.,  of  which  plumUtreUa  is  nndoabtedly  the  type  (being 
the  only  species  named  by  Bambar).  If,  therefore,  schiffermUieri  and 
plumistrella  were  really  congeneric,  it  is  clear  that  Scioptera,  Bbr., 
would  fall  before  Leptopterix,  Hb.,  but  Speyer,  Bambur  and  Standfuss 
are  agreed  that  these  belong  to  different  groups,  hence  schiffermiUeri  is 
properly  referred  to  Leptopterix  and  plumistrella  to  Scioptera,  Bbr. 

The  work  of  the  authors  already  considered  evidently  gives  us  the 
following  generic  titles,  for  application  to  the  Oreopsychid  species: 

PhalaeropteriXf  Hb.  {cir,  1825),  with  musceUa,  Hb.,  as  type. 
Oreopsyche^  Speyer  (1865),  with  tahanelUif  Brd.,  as  type. 
PtUocephdlat  Bbr.  (1866),  with  angustella,  H.-S.  {atra^  Esp.),  as  type. 
Hyalma^  Bbr.  (1866),  with  alhidaj  Esp.,  as  type. 
Scioptera,  Bbr.  (1866),  with  plumiitrella,  Hb.,  as  type. 

Leptopterix,  Hb.  (dr.  1825),  with  ichiffermUUri,  Stand,  (hinutella^  W.V.),  as 
type. 

StandfiiMxa,  n.  gen.,  with  tenella,  Hb.,  as  type.  . 

As  we  have  said,  Speyer  notifies  his  section  2  as  being  typical  of 
OreopsycJie,  This  Bambur  subdivides,  calling  the  first  part  typical 
Ptilocephala  and  citing  atra^  Esp.  {=angustdlaf  H.-8ch.),  as  the  type, 
leaving  the  second  part  {tahaneUa  and  kahi)  unnamed.  We  suspect, 
therefore,  that  tabanella  remains  the  type  of  Oreopsyclu^  Speyer.  We 
do  not  propose  to  enter  further  into  the  matter  here,  now  that  we  have 
shown  what  genera  are  available  for  the  tribe.  The  grouping  appears 
to  fall  roughly,  according  to  these  authors,  as  follows : 

HyaXina — vesuhUUa,  dlbida  and  its  var.  lorquinieUaj  miUieriella,  maJvinella 
and  its  var.  abeneerrageUa,  leschenauUi  and  its  var.  nigricans,  sUphella, 

PhalcLcropterix — musceUa, 

Oreopsycfu^pyrenaella  (  =  tabanella) ^  kahri. 

Ptilocephala— angusteUa,  H.-Sch.  (atra,  Esp.)  siculella,  nchelieUa,  ftUmineUa, 
mediterranean  gondehaiUella,  atra,  Linn.  (=plumifera,  Ochs.). 

Leptopterix — schiffertniUeri. 

Sdoptera — plumtstrella, 

Standfussia — tenella,  zermattentis, 

Wallengren  in  1869  grouped  the  Oreopsychids  (t.^.,  Phalacropte- 
rygids)  into  one  genus,  which  he  terms  Carchesiopsyche  and  defines 
as  '<  costa  subcostalis  alarum  posticarum  omnino  nulla."  The  species 
included  are,  plumifera^  muscdla,  angmtella,  plumistreiUa^  and  sMffw^ 
milleri  {hirsuteUa,  W.  V.),  all  of  which  are  provided  with  earlier 
generic  names. 

The  Oreopsychids  resemble  the  Psychidi  in  having  no  anterior 
tibial  spine  and  in  the  possession  of  well-scaled  antennal  pectinations. 
The  latter  are  very  long  in  the  Oreopsychids  and  the  neuration  is 
somewhat  more  specialised,  and  like  most  of  the  tribal  divisions  of  the 
Psychids — some  of  the  genera  consist  of  species  with  wide,  delicate  wings, 
others  containing  more  robust  species  with  shorter,  stouter  wings,  but 
often  almost  unclothed.  Speyer  says  that  the  Oreopsychids  are  essen- 
tially confined  to  the  mountains — seversil  {Leptopterix  schiffermiUerif 
Ptilocephala  angitstella  (atra)y  Sdoptera  pluviistrellaj  and  Standfussia 
teneUa)  dwell  on  the  hign  alps  up  to  the  limits  of  perpetual  snow,  the 
males  fiying  in  the  morning  sunshine.  Their  home  is  predominantly  in 
southern  Europe,  but  Phalacropterix  miiscella  reaches  Livonia  {teste 
Lienig)  and  Ptilocephala  plumifera  (which  has  proved  to  be  the  atra  of 
Linn^)  has  been  taken  at  Wolfhagen  in  Gelderland  by  Snellen. 

According  to  Heylaerts  the  Empedopsychids  or  Psychidi  consist  of 
three  very  distinct  groups,  which  he  refers  to  MegaiopJumeSf  HeyL, 
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Gymna,  Rbr.,  and  Stenophanes,  Heyl.  These  he  tenns  subgenera 
(making  them  sections  of  the  genus  Psyche,  Schrank),  and  defines 
them  as  follows : 

Antennes  bipectin^es  jusqa  *aa  sommet,  k  barbules  plus  ou 
moins  longues.     Les  tibias  ant^rieurs  n'ont  pas  one 
^pine  tibiale  . .         . .         . .         . .         . .         . .         . .     PsycJie^  Schrank. 

(a)  Les  ailes  ant^rieures  tr^s  larges  et  k  angles  tr^s 

arroDdis.  Les  barbules  des  antennes  assez  longues    Megalophaneiy  Heyl. 
(/3)  Les  ailes  anterieures  larges,  mais  pourtant  plus 

allong^es.    Les  barbules  des  antennes  tr^s  courtes    Gymna,  Rbr. 
(7)  Lee  aUes  anterieures  allong^es,  mais  assez  ^troites. 
Les  barbules  des  antennes  plus  ou  moins  ^paissies 
k  leur  sommet  . .         . .         . .         . .         . .     Stenophanei,  Heyl. 

The  first  of  these  subdivisions,  Metjalophajies,  Heyl.,  includes  among 
other  species,  viciella,  S.V.,  the  species  that  has  since  been  determined 
by  Kirby  as  the  type  of  Schrank's  Psyclie,  a  heterotypical  genus  con- 
taining— f^raminum,  riciae  (=viciella),  carpini,  affrostidis  {  =  atraf  teste 
Heylaerts),  licfienum,  quercm  {xylophUwrum,  Fallens),  And  pruni — of  which 
Schrank  did  not  know  the  two  last-named  in  nature.  In  1809, 
Latreille  restricted  {Gefu  Crmt.,  iv.,  p.  219)  the  genus  Psyche  to 
hieracii  {=unicolor)y  viciella,  and  muscella  (by  name,  although  he  adds 
**  etc."),  but  Hiibner  had  already  in  1806  {Tent.,  p.  2)  fixed  unicolor  as 
the  type  of  Canephora^  so  that  the  type  of  Psyche  was  restricted  to 
viciella  or  vuiscella.  Of  these  muscella  is  Oreopsychid,  and,  moreover,  is 
not  included  in  the  genus  by  Schrank,  besides  being  as  we  have  already 
shown  {antCf  p.  416)  the  type  of  Phalacropterix,  so  that  this  left  viciella 
the  residuary  type  of  Psyche.  Unless,  therefore,  Metfolophan^s,  Heyl.,  be 
heterotypical,  this  genus  falls  as  a  synonym  of  Psyche,  Schrank,  whilst 
Gymna,  Rbr.,  falls  as  a  synonym  of  Sterrhopterir,  Hb.,  for  there  can 
be  no  doubt  whatever  that  St^rrhopten'x  is  the  proper  generic  title  for 
hirsutella,  Hb.  At  the  same  time,  as  we  have  already  stated  {ante,  p. 
415),  Kambur  created  the  genus  Arctus  for  apiformis  and  (jraslinella^ 
two  of  the  typical  species  of  Heylaerts*  Stenophanes,  This  being  so,  the 
latter  genus  falls  before  Arctus,  Rbr.  Hence  it  would  appear  that, 
if  Heylaerts*  divisions  {supra)  of  the  Psychidi  be  sound,  the 
proper  generic  appellations  would  be  Psyche,  Stcrrhopt^riv,  and  Arctus 
respectively.  Psyche  replacing  Meyalophanes,  St^rrhopterix  replacing 
Gymna,  and  Arctus  replacing  Stenophanes, 

The  genus  Psyche  of  Wallengren,  which  he  diagnoses  as  "  Alaa 
diaphanae  pilosulae,"  is  quite  heterotypical,  for  he  includes  therein  not 
only  viciella  and  stetiTiemis,  which  belong  to  Psyche,  but  Stejiophanes 
yrasUnella,  Acanthopsyche  opacella,  and  Pachythelia  villosella,  whilst 
Sterrhopterix  hirsutella  (fu^ica)  is  separated  on  account  of  the  ^'costa 
subcostalis  tota  libera,  nee  cum  costa  mediana  per  costam  transversam 
connexa,"  under  the  name  TnchopsycJie, 

Like  the  Orenpsychuli,  the  Psychidi  contain  species  with  scaled 
antennules,  bipectinated  antenna?,  the  anterior  tibiae  without  spurs,  and 
both  tribes  also  contain  sections  comprised  of  robust  and  slenderly 
built  species  respectively  {ante,  p.  274).  In  the  Psychidi  the  species  of 
SUnophanes  are  robust  with  somewhat  narrow  wings,  whilst  those  of 
Psyche  and  Sterrhopterix  are  more  slenderly  built,  have  wide  and  ample 
wings,  the  former  with  very  long,  the  latter  with  very  short,  antennal 
pectinations. 

We  have  no  Oreopsychids  in  Britain,  and  of  the  true  Psychids  only 
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one  species,  Sterrhopterijc  hirsut4:Ua,  Hb.,  which  is  exceedingly  local  and 
has  of  late  years  been  very  rarely  captured. 

Tribe :  Psychidi. 
Genus:  Sterrhopterdc,  Hiibner. 
Synonymy.— GenuB :  Sterrhopterix,  Hb.,  "Verz.  bek.  Schmett..'*  p.  399  (1825); 
Kirby,  ••  Cat.  Lep.  Het.,"  p.  516  (1892)  ;    Meyr.,  "  Handbook,"  p.  444  (1895). 
Tinea,  Hb.,  "Eur.  Schmett.."  p.  14  (1796).   Nudaria,  Haw., "  Lep.  Brit.,"  pt.  2,  p. 
157  (1809).    Psyche  (in  part),  Ochs.,  *'  Die  Schmett.,"  iii.,  p.  171  (1810) ;  Zink., 
"Germ.  Mag.  Ent.,"  i.,  p.  36  (1813);  Stephs.,  "lU.  Brit.  Ent.,"  ii.,  p.  80  (1829); 
Meig.,  "Eur,  Schmett.,"  iii.,  p.  10  (1832) ;  Bdv.,  "  Gen.  Ind.  Meth.,"  p.  79  (1840); 
Dup.,  "  Hist.  Nat.,"  supp.  iv.,  p.  68  (1842);  "  Cat.  M^th.,"  p.  65  (1844);  Hdrch., 
"  Sys.  Verz.,"  2nd  ed.,  p.  6  (1846) ;  3rd  ed.,  p.  24  (1861) ;  Seyff.,  "  J.-H.  Ver.  Vat. 
Nat.  Wiirtt.,"  v.,  p.  97  (1860)  ;   Hein.,  "  Stett.  Ent.  Zeit.,"  xii.,  p.  62  (1851) ; 
"  Schmett.  Deutsch.,"  i.,  p.  180  (1859) ;  Led.,  "  Verb.  z.-b.  Ges.  Wien,"  ii.,  abk.  p, 
73  (1862) ;  Bruand,  "  Mon.  des  Psych.,"  p.  71  (1853) ;  Reutti,  "  Lep.  Bad.."  Ist 
ed.,  p.  47  (1853) ;  2nd  ed.,  p.  307  (1898);  Wocke,  "  Cat.  Lep.  Sil.,"  p.  2  (1863) ; 
"  Zeit.  Ent.  Bresl.,"  iii.,  p,  26  (1872) ;  Koch,  "  Schmett.  S.-W.  Deutsch.,"  p.  70 
(1856) ;  Freyer,  "Neu.  Beitrage,"  vii.,  p.  92  (1856) ;  MuU.,  "  Lotos,"  vi.,  p.  145 
(1856) ;  Sta.,  "  Man.,"  i.,  p.  166  (1857) ;  Moesch.,  "  Neu.  Laus.  Mag.,"  xxxiv.,  p. 
271  (1858) ;  Spey.,  "  Geog.  Verb.  Schmett.,"  i.,  p.  305  (1858) ;  ii.,  p.  278  (1862) ; 
Bert.,  "PoUichia,"  1869,  p.  308 ;  Hofm.,  "Berl.  Ent.  Zeits.,"  iv.,  p.  17  (I860) ;  Stoll., 
"Ver,  N.-H.  Ver.  Preuss.  Rheinl.,"  xvii.,  pp.  43,  76(1860);  Kef.  and  Wmbg., 
"  J.-B.  Ak.  Erfurt,"  i.,  p.  144  (1860) ;  Now.,  "Enum.  Lep.  Hal.  Or.,"  p.  30  (I860) ; 
Wilde,  "  Zeits.  Nat.  Halle,"  xv.,  p.  306  (1860) ;  "  Pflanz.  Baup.  Deutsch.,"  ii.,  p. 
72(1861);  Stand.,  "Cat.,"  1st  ed.,  p.  27(1861);  2nd  ed.,  p.  64  (1871) ;  "Rom. 
M6m.,"  vi.,  p.  302  (1892);  KeU.  and  Hoflfmn.,  "J.-H.  Ver.  Vat.  Nat.  Wurtt.,"  xvii., 
p.  288  (1861);  Nick.,  "Lotos,"  xi.,  p.  164  (1861);  Schmidt,  "Schr.  Ges.  Konigsbg.," 
iii.,  p.  73  (1862) ;  Wembg..  "  Beit.,"  i.,  pp.  372,  377 ;  ii..  p.  130  (1864) ;  Cooke, 
"  Merrifield's  Brighton,"  p.  213  (1864) ;  Const.,  "  Cat.  L^p.  Saone,"  p.  90  (1866) ; 
Ross.,  "J.-B.  Ver.  Nat.  Nass.,"  xix-xx.,  p.  139  (1866) ;  Snell.,  "De  Vlind.,"  p.  122 
(1867);  "  Tijd.  V.  Ent.,"  p.  89  (1870);  Nolck.,  "Lep.  Fn.  Est.,"  p.  120  (1867); 
Tgstrm.,  "Not.  Sallsk.,"  x.,  p.  300  (1869);  Stange,  "  Verz.  Halle  Schm.," p.  18  (1869); 
Heyl.,  "  Tijd.  v.  Ent.,"  xiii.,  p.  148  (1870);  "  Sepp's  Ned.  Ins.,"  (2),  iii.,  p.  79  (?1872); 
Meur.,  "  Schmett.  RudoL,"  p.  31  (1874);  Glitz,  "J.-B. Ges.  Han.,"  xxiv.,  p.  36 (1874); 
Guen.,  "L^p.  Eure-et-Loir,"  p.  56  (1875)^;  Fouc,  "  Mem.  Soc.  Agric.  Nord,"  (2), 
xii.,  p.  619  (1875);  Cur6,  "Bull.  Soc.  Ent.  Ital.,"  viii.,  p.  144  (1876);  Schn.. 
"  Siebke  Enum.  Ins.  Norv.,"  p.  35  (1876);  Sint.,  "Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335 
(sep.  p.  15)  (1876);  Zell.,  "Stett.  Ent.  Zeit.,"  1877,  p.  935;  Weil.,  "Schmett. 
Innsb.,"    p.   15    (1877);    MiU.,  "Iconog.,"  p.  206   (1877);   Rozsay,  "Cat.  Lep. 
Pos.,"  p.  8  (1878);    Sand,    "Cat.    L^p.    Auv.,"    p.    31   (1879);    Tur.,   "Bull. 
Soc.  Ent.  It.,"  xi.,  p.   170  (1879);    Rehb.,   "Abh.    Nat.    Ver.  Brem.,"  vi.,  p. 
467  (1879);  Pfiitz.,  "Deutsch.  Ent.  Zeits.,"  xxiii.,  p.  37(1879);  Frey,  "Lep.  der 
Schweiz,"  p.  90   (1880);   Schmidt,  "  Arch.  Meckl.,"  xxxiii.,  p.  63(1880);  Peyer., 
"  Cat.  Lep.  Als.,"  2nd  ed.,  p.  58  (1880) ;  Fiori,  "  BuU,  Soc.  Ent.  It.,"  xu.,  p.  214 
(1880) ;  Ross.,  "J.-B.  Ver.  Nat.  Nass.,"  xxxiii-xxxiv.,  p.  67  (1881)  ;  Husz,  "  Magy. 
Karp,  Evkon.,"  viii.,  pp.  251,  283  (1881) ;  Hemg.,  "Stett.  Ent.  Zeit.,"  xlii.,  p.  154 
(1881) ;  Hell.,  "  Ber.  Ver.  Innsb.,"  xi.,  p.  90  (1881) ;  Ersch.  and  Feild,  "  Trudy 
Ross.,"  xii.,  p.  203(1881);  Kill.,  "J.-B.  Nat.  Ges.  Graub.,"  xxxiii-xxxiv.,  p.  64 
(1881) ;  Donck.,  "  Ann.  Soc.  Ent.  Belg.,"  xxvi.,  p.  27  (1882) ;  Jourd.,  "  M6m.  Soc. 
Aube,"  xlvii.,  p.  45  (1883) ;  Klem.,  "  Sprawoz.  Komis.  Fizy.,"  xvii.,  p.  206  (1883) ; 
Hom.,  "  Stett.  Ent.  Zeit.,"  xlv.,  p.  423  (1884) ;  Krieg.,  "  Mitt.  Geog.  Ges.  Thur.," 
iii.,  p.  120  (18a5) ;  Schmid.,  "  C.-B.  Nat.  Ver.  Regensbg.,"  xxxix.,  p.  83  (1885) ; 
Lampa,  "Ent.  Tids.,"  v.,  p.  38  (1885);  Jord.,  "Schmett.  Gottingens,"  p.  43  (1885) ; 
•'  Schmett.  N. -W.  Deutsch.,"  p.  94  (1886);  Zimm.,  "  Verb.  Ver.  Nat.  Hamb.,"  vi.,  p. 
21  (1887) ;  Ruhl,  "  Soc.  Ent.,"  ii.,  p.  53  (1887) ;  v.,  p.  153  (1891) ;  Pet.,  "  Btr. 
Kennt.  Reuss.  Reich.,"  (3),  iv.,  p.  85  (1888);  Auriv.,  "Nord.  Fjar.,"  p.  59  (1887) ; 
Teich,  "  Arb.  Nat.  Ver.  Riga,"  vi.,  p.  20  (1889) ;  Pabst,  "  Iris,"  iii.,  p.  120  (1890) ; 
Wack.,  "  Stett.  Ent.  Zeit,"  Ii.,  p.  221  (1890);  Ries.,  "Stett.  Ent.  Zeit.,"  Iii.,  p.  360 
(1891);  Brown,  "Act.  Soc.  Linn.  Bord.,"  xlv.,  p.  55(1892);  Teich,  "Arb.  Nat. 
Ver.  Riga,"  vi.,  p.  7(1893);  Hoflfmn.,  "Stett.  Ent.  Zeit.,*'  liv.,  p,  125  (1893); 
Werch.,  "  Spraw.  Komis.  Fizv.,"  xxvi  ii.,  p.  203  (1893);  Paux,  "Rev.  Biol.  Nord," 
v.,  p.  321  (1893);  Klem.,  "  Verb.  z.-b.  Ges.  Wien,"  xliv.,  p.  177  (1894) ;  Carad., 
"  Iris,"  viii.,  p.  87  (1895) ;  Lutz.,  "  K.-B>  Ver.  Riga,"  xxxix..  Bomb.  no.  47  (1896) ; 
Schiitze,  "  Iris,"  ix.,  p.  334  (1896) ;  Bonj.    "  Bull.  Soc.  Guest  France,"  vii.,  p.  192 
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(1897).  Fumea,  Sel.-Long.,  **  Enum.  L^p.  Belg.,"  p.  9  (1844).  SUrrhoptryx, 
Humph,  and  West.,  *«Brit.  Moths,"  i.,  p.  83  (1851).  Trichopsyche,  Wallgra., 
"  Skand.  Het.,"  p.  51  (1863) ;  Garb.,  "  8.-B.  Akad.  Wisa.  Wien,"  oi.,  p.  983  (1892). 
Gymna,  Bamb.,  *'  Cat.  L^p.  And.,"  p.  304  note  (1866) ;  Heyl.,  "  Ann.  Soc.  Ent. 
Belg.,"  XXV.,  p.  70  (1881);  '•  Comp.  Ben.  Soc.  Ent.  Belg.,"  1884,  p.  8  (1884);  "Bom. 
M^m.,"  ii.,  p.  193  (1885).  Empedopsyehe,  Standf.,  "  Zeit.  Ent.  Bresl.,"  (2),  vii.,  p. 
38  (1879).  Epichnopteryx,  Paul  and  Plotz,  "  M.  T.  N.-W.  Ver.  Neu.  Pomm.,"  iv., 
p.  68  (1873) ;  Barr.,  "Ent.  Mo.  Mag.,"  xxx..  p.  249  (1894);  "Brit.  Lep.,"  ii.,  p.  344 
(1896) ;  Bobs.,  "Lep.  North,  and  Durham,"  p.  76  (1899). 

Hiibner's  diagnosis  of  the  genus  {Verz,  bek.  Schmett.y  p.  899)  reads 

as  follows  : 

Die  Fliigel  ziemlich  ansehnlich  und  beschuppelt;  der  Wanst  schiang,  am 
Bauche  behaart. — 3844.  Sterrhopterix  vextitella.  Fab.  ^gramineUa,  Hb.  3845.  S. 
calvellUf  Ochs.  —hirsutella,  Hb.,  fig.  3  (2  by  error)." 

Since  fjraminellaf  Hb.,  is  the  type  of  Canephora,  Hb.,  Tent.,  p.  2 
(the  insect  standing  there  as  Canephora  fframinella),  it  leaves  hirsutella, 
Hb.  =  calvellay  Ochs.,  as  the  type  of  Sterrhopterur.  We  have  already 
shown  {ant^,  p.  417)  that  Gymna,  Rbr.,  and  Tnchopsyche,  Wallgrn., 
are  synonymous  with  Stey-rhopUi-uv,  Hb.  Two  species  only  are,  as  a 
rule,  referred  to  this  genus — hirsutella,  Hb.,  and  standfiisd,  H.-Sch. 
The  genus  may  be  diagnosed  as  follows : 

Ovum. — Oval,  surface  smooth. 

Case. — Boughly  oylindrical,  composed  of  loose  white  sillc,  covered  irregularly 
with  pieces  of  plant  d^briSy  the  anterior  portion  with  small  pieces  of  vegetable 
matter,  the  posterior  end  unclothed  ;  the  cast  skin  often  attached  to  posterior  end. 

Larva. — Head  flattened ;  depressed  medially  on  crown  ;  surface  rough ; 
antennae  two-jointed ;  retractile.  Prothorax  with  large  pale  corneous  shield  ;  pro- 
thoracic  spiracle  at  middle  of  segment ;  mesothoracic  and  metathoracic  (divided 
medially)  shields  rather  smaller ;  lateral  shield  separate  from  dorsal ;  interseg- 
mental membranes  form  large  and  loose  folds  of  skin ;  dorsal  setse  on  front  edge 
of  segments  ;  abdominal  segments  with  well-marked  incisions ;  small  dorsal  plate 
on  Ist  abdominal ;  dorsal  setss  on  corneous  plates,  i  outside,  ii  nearer  medio-dorsal 
line ;  setss  strong ;  spiracles  with  well-developed  rim,  not  raised ;  the  lateral  flange 
well  marked  ;  prolegs  inconspicuous,  with  incomplete  oval  of  hooks. 

Pupa. —  s  .  Short,  stout ;  wings  broad,  to  middle  of  4th  abdominal  segment, 
third  pair  of  legs  just  beyond  but  not  soldered;  abdominal  segments  3— 7  free; 
proleg  scars  distinct ;  anus  bluntly  rounded ;  two  large  ventro-anal  hooks  ;  spiracles 
large,  placed  towards  anterior  edge  of  segments ;  anterior  dorsal  spines  pronounced 
on  segments  4-8 ;  posterior  intersegmental  spines  on  3-(?)7  well  marked  ;  tubercular 
setffi  as  in  larva ;  antenme  very  broad  with  distinct  pectinations ;  eve  and  cheek 
parts  very  dark;  labrum  square;  mandibles  long  and  narrow;  labium  large,  square; 
maxillse  broader  than  long;  first  femora  with  basal  division  marking  off  ? coxa. 
?  .  Head,  thoracic  segments  and  last  three  abdominal  segments  brown,  inter- 
mediate segments  black ;  labium,  labrum  and  legs  mere  chitinous  surface  irregu- 
larities ;  wings  marked  by  waved  lateral  lines  ;  proleg  scars  very  marked ;  spiracles 
polished ;  traces  of  lateral  flange. 

Imaoo. —  s  .  Forewings  ample,  sparsely  covered  with  irregularly  placed  hair- 
scales  (longer  and  broader  with  two  or  three  strie  near  fringes);  no  "haftfeld"; 
hindwings  regularly  rounded,  with  no  marginal  notch  at  nervure  2 ;  antennas  with 
19  joints,  bipectinated  from  third  to  tip,  clavola  and  pectinations  covered  dorsally 
with  hair-scales ;  ventrally  they  have  sense  hairs  (small  compared  with  Acantho- 
ptyche) ;  pectinations  notched  for  origin  of  hairs  and  scales ;  legs  with  long  hairs 
on  femur,  otherwise  sparsely  clothed  with  fine  bristles ;  no  anterior  or  posterior 
tibial  spurs.  ?  .  Head  much  retracted ;  eyespots  black ;  thorax  corneous,  with 
ill-marked  segmental  incisions ;  antenna  two- join  ted. 

Neuration. — Forewing  with  la  very  ill-developed,  not  traceable  forwards  to  15, 

Sterbhoptebix  HiBsuTEiiLA,  Hiibuer. 

Synonymy. — Species:  Hirsutella,  Hb.,  "Eur.  Schmett.,"  fig.  3,  p.  14  (1796) ; 
Staud.,  "Cat.,"  2nded.,  p.  64  (1871);  "Bom.  Mem.,"  vi.,  p.  302(1892);  Wocke, 
"  Zeit.  Ent.  Bresl.,"  iii.,  p.  25  (1872) ;  Heyl.,  "  Sepp's  Ned.  Ins.,"  (2),  iii.,  p.  74 
(M872);   "Ann.  Soo.  Ent.  Belg.,"  xxv.,  p.  171  (1881);  "CJomp.  Ben.  Soc.  Ent. 

A  A   2 


420  BRITISH   LEPIDOPTERA. 

Belg.,"  xxviii.,  p.  xcii  (1884) ;  "  Rom.  Mdm.,"  ii.,  p.  193  {IB85) ;  Meur.,  "  Schmett. 
RudoL,"  p.  31  (1874) ;  Glitz,  '» J.-B.  Ges.  Han.,"  xxiv.,  p.  36  (1874) ;  Foucart, 
"M^m.  Soc.  Agi-ic.  Nord,"  (2),  xii.,  p.  519  (1875)  (sep.  p.  23)  (1876) ;  Cur6,  "Bull. 
Soc.  Ent.  Ital.,"  viii.,  p.  144  (1876) ;  Schneid.,  "  Siebke  Enum.  Ins.  Norv.,"  p.  35 
(1876) ;  Sint.,  "Arch.  Nat.  Liv.,"  (2),  vii.,  p.  335  (sep.  p.  15)  (1876);  Zell..  "  Stett. 
Ent.  Zeit.,"  xxxviii,,  p.  435(1877);  WeU.,  "Schmett.  In8nb.,"p.  15  (1877);  Rozs., 
"  Cat.  Lep.  Poson,"  p.  8  (1878);  Sand, "  Gat.  Lep.  Auv.,"  p.  31  (1879);  Stand..  "  Zeit- 
Ent.  Bresl.,"  vii.,  pp.  22,  69  (1879);  Tur.,  "BuU.  Soc.  Ent.  Ital.,"  xi.,  p.  170  (1879); 
Rehb.,  "  Abh.  Nat.  Ver.  Brem.,"  vi.,  p.  467  (1879) ;  Pfiitz.,  "Deutsch.  Ent.  Zeit," 
xxiii.,  p.  37  (1879) ;  Schmidt,  "  Arch.  Mecklenb.,"  xxxiii.,  p.  63  (1880) ;  Fever., 
"  Cat.  L^p.  Ala.,"  2nd  ed.,  p.  58  (1880) ;  Rossi.,  "  J.-B.  Ver.  Nat.  Nass.,"  xxxiii-iv., 
p.  67  (1881) ;  Husz,  "  Magy.  Karp.  Evkon.,"  viii.,  pp.  251,  283  (1881) ;  Hemg., 
"  Stett.  Ent.  Zeit.,"  xlii.,  p.  154  (1881) ;  Hell.,  "Ber.  Ver.  Innsb.,"  xi.,  p.  90  (1881); 
Ersch.  and  Feild,  "  Trudy  Ross.,"  xii.,  p.  203  (1881) ;  Kill.,  "  J.-B.  Nat.  Ges. 
Graubiinden,"  xxiii-iv.,  p.  64  (1881);  Donck.,  "Ann.  Soc.  Ent.  Belg.,"  xxvi.,  p. 
27  (1882) ;  Jourd.,  "M^m.  Soc.  Aube,"  xlvii,,  p.  45  (1883);  Krieg.,  "Mitt.  Goog. 
Ges.  Thiir.,"  iii.,  p.  120  (1885) ;  Schmid,  "  C.-B.  Nat.  Ver.  Regensb.,"  xxxix.,  p.  83 
(sep.  p.  35)  (1885);  Lampa,  "  Ent.  Tids.,"  vi.,  p.  39  (1885);  Jord.,  "  Schmett.  Gdtiin- 
gens,"  p.  43(1885);  "Schmett.  N.-W.  Deutsch.,"  p.  94  (1886);  Zimm.,  "Verb. 
Ver.  Nat.  Hamb.,"  vi.,  p.  21  (1887) ;  Ruhl,  "  Soc.  Ent.,"  ii.,  p.  53  (1887) ;  v.,  p, 
153  (1891);  Pet.,  "Btr.  Kennt.  Reuss.  Reich.,"  (3J,  iv.,  p.  86  (1888);  Auriv.,  "  Nord. 
Fjar.,"  p.  59  (1889);  Teich,  "Arb.  Nat.  Ver.  Riga,"  vi.,  p.  20  (1889); 
"Nachtr.,"  p.  7  (1893);  Pabst,  "Iris,"  iii.,  p.  120  (1890)  ;  Wack.,  "  Stett.  Ent. 
Zeit.,"  Ii.,  p.  221  (1890);  Ries.,  "Stett.  Ent.  Zeit.,"  Iii.,  p.  360(1891);  Brown, 
"Act.  Soc.  Linn.  Bord.,"  xlv.,  p.  55  (1892);  Kirby,  "Cat.  Lep.  Het.,"  p.  516  (1892) ; 
Hoflfm.,  "  Stett.  Ent.  Zeit.,"  liv.,  p.  125  (1893);  Werch.,  "Sprawoz.  Komis.  Fizy.." 
xxviii.,  p.  203  (1893) ;  Paux,  "  Rev.  Biol.  Nord,"  v„  p.  321  (1893) ;  Klem.,  "  Verh. 
z.-b.  Ges.  Wien,"  xliv.,  p.  177  (1894) ;  Carad.,  "  Iris,"  viii.,  p.  87  (1895) ;  Meyr., 
"  Handbook,"  pp.  444-446  (1895) ;  Lutz.,  "  K.  B.  Ver.  Riga,"  xxxix.,  no.  47  (1896) ; 
Schiitze,  "  Iris,"  ix.,  p.  334  (1896) ;  Bonj.,  "  Bull.  Soc.  Guest  Fr.,"  vii.,  p.  192 
(1897);  Reutti,  "Lep.  Bad.,"  p.  307  and  footnote  (1898);  [nee  hirsutella,  T>u^. 
(?  =  atra,  Esp.),  nee  hirftutelloy  Ochs.,  H.-Sch.,  Bruand  (  =  8chijffermilleriy  Staud.)]. 
Fusca,  Haw.,  "Lep.  Brit.,"  ii.,  p.  157  (1809);  Stphs.,  "111.  Brit.  Ent.,"  ii.,  p.  80. 
pi.  xviii.,  figs.  3-4  (1829);  Curt.,  "Brit.  Ent.,"  expl.  pi.  332  (1830);  Humph,  and  " 
West.,  "  Br.  Moths,"  p.  83,  pi.  xvi.,  figs.  16-17,  nee  fig.  28  (1851) ;  Sta.,  "  Man.," 
i.,  p.  106  (1857) ;  Mitfd.,  "  Zool.,"  p.  7453  (1861) ;  Staud.,  "Cat.,"  1st  ed.,  p.  27 
(18()1);  Wallgrn.,  "  Skand.  Het.,"  p.  51  (1863) ;  Const.,  "Cat.  L^p.  Saone,"  p.  90 
(1866);  Rossi..  "J.-B.  Ver.  Nat.  Nass.,"  xix-xx.,  p.  139  (1866);  Snell.,  "De 
Vlind.,"  p.  122  (1867);  "Tijd.  v.  Ent.,"  xiii.,  p.  89(1870);  Nolck.,  "  Lep.  Fn. 
Est.,"  p.  120  (1867) ;  Tgstrm.,  "  Not.  Sallsk.  F.  F.  F.,"  x.,  p.  300  (sep.  p.  10) 
(1869) ;  Stange,  "  Verz.  Halle  Schmett.,"  p.  18  (1869) ;  Heyl.,  "  Tijd.  Ent.,"  xiii., 
p.  148  (1870) ;  ?Fiori,  "  Bull.  Soc.  Ent.  Ital.,"  xii.,  p.  214  (1880) ;  Hom.,  "  Stett. 
Ent.  Zeit.,"  xlv.,  p.  423  (1884).  CaZrcZZa, Ochs.,  "Die Schmett.,"  iii.,  p.  171  (1810); 
Zink.,  "Germ.  Mag.  Ent.,"  i.,  p.  35  (1813);  Hb.,  "Verz.,"  p.  399,  no.  3835 
(?1825);  ?ZeU.,  "Isis,"  1840,  p.  207;  Bdv.,  "Gen.  Ind.  Meth.,"  p.  79(1840); 
Dup.,  "Hist.  Nat.,"  supp.  iv.,  p.  68,  pi.  Ivi.,  fig.  7  (1842);  "Cat.  Lep.,"  p.  66 
(1844);  Sel.-Long.,  "Enum,  Lep.  Belg.,"  p.  9  (l^^^) ;  Heyd.,  "  Syst.  Verz.,"  2nd 
ed.,  p.  6  (1846) ;  3rd  ed.,  p.  24  (1851) ;  Seyff.,  "  J.-H.  Ver.  Vat.  Nat.  Wiirtt.,"  v.,  p. 
97  (1850) ;  Hein.,  "  Stott.  Ent.  Zeit.,"  xii.,  p.  62  (1851) ;  Led.,  "  Verh.  z.-b.  Ges. 
Wien,"  ii.,  ahh,  p.  73  (1852) ;  Brd.,  "  Mon.  Psych.,"  p.  71,  pi.  ii.,  figs.  47  a-e 
(1853) ;  Reutti,  "  Cat.  Lep.  Bad.,"  Ist  ed.,  p.  47  (1853) ;  Wocke,  "  Cat.  Lep.  Sil.," 
p.  2  (1853) ;  Koch,  "  Schmett.  S.-W.  Deutsch.,"  p.  70  (1856) ;  Freyer,  "  Neu. 
Beit.,"  vii.,  p.  92,  pi.  653,  fig.  2  (1856);  H.-Sch.,  "Neu.  Schmett.,"  p.  7  (1856) ; 
figs.  4-5  (1861);  Miill.,  "Lotos,"  vi.,  p.  145  (1856);  Moesch.,  "Neu.  Laus.  Mag.," 
xxxiv.,  p.  271  (18.58) ;  Spey.,  "  Geog.  Verb.  Schmett.,"  i.,  p.  308  (ia58)  ;  ii.,  p.  278 
(1802) ;  "Stett.  Ent.  Zeit.*"  xxiii.,  p.  168  (18G2) ;  Hein.,  "Schmett.  Deutsch.,"  i., 
p.  ISO  (IrtoO) ;  Bert.,  "  Pollichia,"  1859,  p.  308  (1859) ;  Hofm.,  "  Berl.  Ent.  Zeits.," 
iv.,  p.  17  (I860) ;  Kef.  and  Wernbg.,  "J.-B.  Ak.  Erfurt,"  i.,  p.  144  (1860);  Now., 
*  Enum.  Lep.  Hal.  Dr.,"  p.  30  (18G0);  Wilde,  "  Zeits.  Nat.  Halle,"  xv.,  p.  306 
(1860)  ;  "  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  72  (1861);  Kell.  and  Hoflfm.,  "J.-H.  Ver. 
Vat.  Nat.  Wiirtt.,"  xvii.,  p.  288  (1861);  Nick.,  "Lotos,"  xi.,  p.  164  (1861) ;  Schmidt, 
"Schr.  Ges.  Kimigsb.,"  iii.,  p.  73(1862);  Wernbg.,  "  Beitrage,"  i.,  pp.  372,  377 ; 
ii.,  p.  130  (1864);  Cooke,  "  Memfield's  Brighton,"  p.  213  (1864);  Hint.,  "Zeit. 
Ferdinand.,"  (  3),  xiii.,  p.  232  (18b7);  Guen.,  "  Lep.  Eure-et-Loir,"  p.  56  (1875) ; 
Merr.,  "  Lep.  Cal.,"  2nd  ed.,  pp.  55,  67,  82,  100,  147  (1875) ;  Frey,  "  Lep.  der 
Schweiz,"  p.  90  (1880) ;   Klemen.,  "  Spraw.  Komis.  Fizy.,"  xvii.,  p.  206  (1883) ; 
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Garb.,  •*  S.  B.-Akad.  Wiss.  Wien,  Ac,"  ci.,  p.  933  (1892);  Barr.,  "  Ent.  Mo.  Mag.," 
XXX.,  p.  249  (1894) ;  »*  Brit.  Lep.,"  ii.,  p.  344  (1895);  Robs.,  "  Lep.  North,  and 
Durham,"  p.  70  (1899).  Futcella,  Meig.,  "Eur.  Schmett.,"  iii.,  p.  10,  pi.  88,  fig.  10 
(1832). 

Original  description. — Halbdurchsichtige  Schabe.  l^inea  hirsnU'lla. 
Fig.  8  mas.  Hirsutellaj  S.V. — Diese  ist  etwas  kleiner  als  Yorige  (T, 
tnciella).  Das  Mannchen  hat  im  Yerhaltniss  gegen  jene  einen  schlangem 
Leib  und  grossere,  zartere,  einigermassen  durchsichtige,  blassgefarbte 
Fliigel,  und  das  Weibchen  ist  merklich  kleiner  als  selbige.  Sie  wird 
in  hiesiger  Gegend  mit  der  graminelUiy  doch  viel  seltner  angetroffen 
(Hiibner,  Eur.  Schmett,^  &c.,  p.  14). 

Ibiaoo. — Anterior  wings  broad  ;  18*5mm.-25mm.  in  expanse ;  apex 
rounded,  dark  grey,  and  moderately  clothed  with  fine  hair-scales  when 
fresh  (paler  grey,  inclining  to  brownish  when  faded),  semi-transparent, 
unicolorous,  nervures  distinct,  but  scarcely  darker,  fringes  unicolorous. 
Posterior  wings  and  fringes  unicolorous,  of  the  same  tint  as  the  fore- 
wings. 

Neuration. — Bruand  notes  that  in  the  male  of  this  species  the 
internal  nervure  of  the  forewings  is  still  bifurcate,  but  the  bifurcation 
does  not  reach  the  lower  margin.  This  species,  therefore,  forms  a 
natural  passage  from  the  species  with  the  inner  nervure  bifurcate  and 
those  in  which  it  is  simple.  Standfuss  says  that  it  has  not  been 
hitherto  noticed  that,  of  the  long  stalked  nervures,  8  and  9,  of 
the  forewings,  very  often  the  one  branch  and  sometimes  the  other, 
often  on  one  wing  but  occasionally  on  both,  is  absent.  Heylaerts  notes 
that  there  are,  in  the  forewings  of  many  specimens  eleven  nervures,  in 
others  twelve.  The  median  cell  is  divided ;  nervures  4  and  5,  7  and 
8  are  stalked ;  6  is  the  continuation  of  the  nervure  that  divides  the 
middle  cell.  In  the  hindwings  also  the  middle  cell  is  divided,  the 
transverse  nervure  runs  perpendicularly,  afteHrards  obliquely  out- 
wards ;  nervures  4  and  5  are  stalked ;  6  runs  here  below  the  longi- 
tudinal nervure  which  divides  the  middle  cell,  whilst  8  independently 
starts  from  the  base. 

Sexual  dimorphism. —  ^ .  The  peculiar  smoky  look  of  the  inale 
seems  to  depend  on  the  coloration  of  the  wing-membrane  as  well  as  on 
the  dark  hair-scales  with  which  the  wing  is  very  sparsely  scaled.  They 
are  very  irregularly  placed  on  the  wing,  and  are  perhaps  6-10  of  their 
diameters  apart,  it  being  difficult  in  their  irregular  placing  to  say 
which  two  hair-scales  it  is  fair  to  measure  between.  On  the  wing- 
surface  they  are  about  '15mm.  long  and  quite  hair-like,  towards  the 
fringes  they  get  longer  and  broader,  so  that  two  or  even  three  strias 
may  be  counted  on  some  of  them,  though  even  here  they  are  rather 
hair-scales  than  scales,  if  such  a  distinction  is  to  be  drawn.  No  spined 
area  (haftfeld)  apparently  exists.  A  curious  structure  seen  in  some 
Psychids  is  very  weU  marked  here,  which  one  might  begin,  probably 
erroneously,  by  calling  an  extension  of  the  wing  margin,  from  its  inner 
base  along  the  side  of  the  thorax  backwards,  quite  beyond  and  behind 
the  origin  of  the  nervures.  The  portion  examined  is  about  *5mm. 
long  and  perhaps  •04mm.  wide,  and  looking  very  like  a  long  tube,  with 
alternate  constrictions  or  expansions  like  a  camera  tube  or  a  Chinese 
lantern,  and  connected  with  the  thoracic  wall  by  a  delicate  membrane ; 
it  carries  a  few  scales.  In  the  neuration,  la  of  the  forewing  is  very  ill- 
developed  and  cannot  be  traced  forwards  to  16  with  any  certainty.  The 
margin  of  the  hindwings  is  regularly  rounded  with  no  trace  of  notch 
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at  nervure  2.  The  antennte  are  about  8mm.  long,  and  consist  of  19 
joints,  the  first  large  and  urn-shaped,  the  second  urn-shaped  but  smaller 
and  more  globular,  the  third  very  short  and  with  very  short  pectina- 
tions ;  the  latter  reach  their  full  length  on  about  segment  7  and 
diminish  from  about  segment  16 ;  the  last  segment  may  or  may  not 
carry  pectinations,  but  usually  does  so ;  from  8  to  16  the  joints  gradually 
increase  in  length  from  *lmm.  to  about  '25mm.,  and  diminish  in  width 
from  '18mm.  to  *10mm. ;  the  largest  pectinations  are  about  '46mm.; 
the  pectinations  arise  from  the  middle  of  the  segments  or  the  ends  if 
allowance  be  not  made  for  their  sloping  origin  ;  the  joints  and  pectina- 
tions are  clothed  dorsally  (outward  or  upward  aspect  ?)  with  long 
(•2mm.)  hair-scales  ;  ventrally  they  carry  sense-hairs,  which  are  very 
small  as  compared  with  those  of,  say.  A,  opacella,  being  about  *08mm. 
in  length ;  the  pectinations  are  curiously  notched  for  the  origins  of 
hairs  and  scales,  and  are  deeply  wrinkled  transversely  (as  in  Proutiaj 
but  more  markedly).  How  far  the  wrinkling  is  normal  or  the  result 
of  drying  is  not  easily  decided.  The  haired  under-surface  of  the  joints 
is  very  pale,  smooth,  and  transparent,  contrasting  with  the  wrinkled 
pectinations.  The  number  of  hairs  is  not  easy  to  count,  perhaps  100 
hairs  to  a  pectination  and  80  to  an  antennal  joint.  The  scales  are  not 
in  definite  transverse  rows.  The  general  aspect  of  the  antennal  struc- 
ture suggests  a  distinct  step  to  that  in  Apterona.  The  legs  have  some 
long  hairs  on  femur,  the  remaining  joints  clothed  sparsely  with  very 
narrow  scales,  which  are  almost  fine  bristles  on  the  prominent  ridges  and 
at  the  ends  of  the  tibia  and  tarsi ;  first  and  third  legs  without  spurs,  a  very 
minute  one  at  end  of  second  tibia ;  first  tarsi  longest,  third  tarsi  shortest 
— lst=l'6mm.,  2nd=l'8mm.,  8rd='9mm.  ?.  Hofmann  describes 
a  blown  female  received  from  Beutti  as  follows  :  Length  8  lines,  breadth 
1^  lines.  The  small  head  is  pointed  upwards  and  is  very  much  over- 
lapped by  the  thorax;  the  latter  is  unicolorous,  yellow,  corneous, 
and  shiny,  and  without  any  darker  shading  and  with  scarcely  any 
divisions  between  the  segments.  The  abdomen  is  swollen,  with  a 
rounded  end  of  a  yellowish-white  colour.  Heylaerts  notes  it  as 
'*  vermiform  ;  head  and  thorax  very  small,  abdomen  very  large  and 
thick  and  of  a  brownish-yellow  colour.  The  head,  on  which  mouth- 
parts  are  entirely  wanting,  is  roundly  flattened  off.  The  eye-patches 
form  two  black  spots  in  the  ordinary  position  ;  the  antennas  consist  of 
two  segments,  the  basal  thicker  than  the  upper  segment.*' 

Variation. — This  species  is  not,  apparently,  subject  to  any  varia- 
tion except  in  size.  Our  British  race  (/nsca)  appears  to  us  to  be 
practically  identical  with  the  continental  specimens  examined. 

o.  var./M«ca,  Haw.,'*Lep.  Brit.,"  2,  p.  157  (1809);  Stephs.,  »*I11.  Brit.  Ent,," 
11.,  p.  80  (1829) ;  Curt.,  "Brit.  Ent.,"  no.  332  note  \lS30), --Nudaria  {The  bvown 
muslin)  alls  pallide  fusols,  antonnis  pectinatis.  Habitat  prope  Londinum,  at 
rarissime,  cum  penultimo  (munda),  Exp.  alarum  9  lin.  Tota  fusca.  Antennes 
valde  pectinata,  radiis  distantibus  plumosis.  Aim  angustiores  quam  in  prieoe- 
dentibus  {rotunda  et  munda),  antioas  fere  ut  in  HepialU,  at  nudsB  et  lucibus  oertis 
quasi  plicataB,  omnino  dilute  fuscescentes,  concolores,  immaculate.  Pupa  utrinque 
obtusa,  castanea,  segmentis  magnis  turgidis  (Haworth). 

Curtis  says  that  the  insect  has  been  caught  at  Hornsey  Wood  and 
Highgate  on  hazel,  sallow,  and  oak  leaves,  at  the  end  of  June  and 
beginning  of  July,  the  perfect  insect  appearing  at  the  latter  period ; 
also  taken  at  Winchmore  Hill  in  June.  Stephens  quoting  Ingpen, 
notes  that  this  insect  was  first  observed  in  Britain  in  the  summer  of 
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1820,  when  two  males  were  reared  from  larvae  obtained  in  Homsey 
Wood.  On  June  22nd,  and  July  4th,  1827,  the  insect  was  found  in 
great  abundance  on  the  leaves  of  hazel  and  sallow,  and  on  the  leaves 
and  trunks  of  young  oaks,  in  the  same  locality  ;  from  these,  however, 
only  three  males  were  bred,  nearly  all  the  larvae  being  infested  with 
ichneumons.  In  June,  1828,  many  larvae  and  pupae  were  obtained, 
some  of  the  former,  only  half  the  size  of  others ;  from  the  largest  four 
$  s  and  two  $  s  were  bred  in  July,  the  larvae  in  smaller  cases  being  alive 
on  November  24th ;  it  seems  certain,  therefore,  from  this,  that  some  larvae 
at  least  take  two  years  to  come  to  maturity,  an  opinion  strengthened  by 
larvae  being  taken  on  July  17th,  1827,  under  three-fourths  of  a  line  in 
length  (including  the  case),  which  hybemated  during  the  winter,  after 
being  fed  on  sallow,  and  which  commenced  to  feed  again  in  the  spring 
of  1828.  These  larvae  devoured  the  cuticle  and  formed  their  cases  of 
the  downy  part  of  the  sallow  leaves  when  young,  remaining  fixed  to 
the  upper  part  of  the  inverted  glass  in  which  they  were  placed  (having 
made  the  sides  easy  of  ascent  by  covering  them  with  a  fine  silken 
web) ;  in  March  they  began  to  stir  when  they  were  supplied  with 
the  buds  of  whitethorn  and  afterwards  with  sallow.  They  gradually 
increased  the  size  of  their  cases,  and  added  to  them  fine  sawdust  and 
pieces  of  leaves,  and  after  a  few  weeks  they  again  became  immovably 
fixed,  and  from  each  of  them  Chalcideous  parasites  were  produced.  The 
females  never  leave  their  cases  and  from  previous  ignorance  of  that 
fact  I  am  not  confident  whether  any  of  the  larvae  taken  in  June  1827, 
produced  any  of  that  sex  (Ingpen).  Pruand  asserts  that  the  English 
examples  are  larger  than  the  French.  Some  of  the  former  which  he 
received  from  Doubleday  expanded  2dmm.-25mm.,  whilst  the  French 
males  measured  only  19mm. -21mm. 

COMPABISON    OF     S.     HmSUTELLA     WITH      S.     STANDFUSSI. — The    Only 

species  that  appears  to  be  really  closely  related  to  S,  hirsutella  is  S. 
standfiissi,  which  Herrich-Schaffer  describes  as  follows : 

S.  8TANDFU88I,  H.-Sch. — PiycJic  itandfuisi^  [Wooke,  "Cat.  Lep.  Sil.,"  p.  2,  n. 
cat.  (1863)] ;  H.-Sch.,  '♦  Sys,  Bearb.,"  vi.,  p.  Ii6  (1856) ;  Speyer,  "  Geog.  Verb, 
Schmett.,"  i.,  pp.  305,  459  (1858) ;  Wilde,  •*  Pflanz.  Raup.  Deutsch.,"  ii.,  p.  72 
(1861)  ;  Auriv.,  "  Nord.  Fjar.,"  p.  59  (1889).  Stand/ufsii,  Hein.,  '•  Schmett. 
Deutsch.,"  i.,  p.  181  (1859);  Staud.,  "Cat.,"  1st  ed.,  p.  27  (1861);  2nd  ed.,  p.  64 
(1871);  Wocke,  "Zeit.  Ent.  Bresl.,"  p.  25  (1872);  Standi.,  "Zeit.  Ent.  Bresl.,"  vii., 
pp.  24,  38  (1879) ;  Wallgrn.,  "  Skand.  Het.,"  ii.,  p.  429  (1886) ;  Pet.,  "Btr.  Reuss. 
Seiches,  (3),  iv.,  p.  85  (1888J ;  Cafl.,  "  J.-B.  Graubunden,"  xxxviii.,  p.  27  (1895).— 
Psyche  ttandfusii  (sic),  Wocke.  A  male  from  the  lake  district  of  the  Biesengebirge 
in  the  middle  of  July.  The  case  like  that  of  calvella.  The  moth  differs  from  the 
latter  by  its  larger  size  and  more  shining  nervures ;  the  hindwings  want  nervure  6, 
4  and  6  do  not  rise  from  a  common  stalk,  but  close  together ;  the  forewings  have 
the  branches  as  in  pi.  xvi.,  fig.  4  (=  villosella)^  but  there  is  one  branch  more  on 
one  side,  so  that  after  4  and  6  there  are  two  separate  branches  before  8  and  9 
(Herrich-Schaffer,  Sys,  Bearb.,  vi.,  p.  175). 

Standfuss  says:  '^  Herrich-Schaffer  states  that  the  case  is  like  that 
of  S.  hirsutella,  but  apart  from  the  length  of  the  case  of  S,  starulfiisn 
compared  with  that  of  S,  hirsutella  being  as  7 : 5  and  the  area  about 
2^  times  as  great,  it  further  differs  (especially  in  those  of  the  males), 
by  the  more  regular  arrangement  of  the  covering  material  (placed 
vertically  to  axis),  being  almost  as  accurately  arranged  as  in  Arctus 
graslinella.  The  materials  chosen  are  mainly  grass-culms,  short  stems, 
ground  lichens,  or  bark.  The  male  larva  does  not,  like  that  of  S. 
hirsutella^  undergo  its  transformations  some  feet  high  on  tree-trunks. 
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but  close  to  the  ground  on  CaHitna  tmlffaris,  Vaccinium  ulitjinomm  or 
V,  myrtillns,  its  favourite  food-plants.     The  females  also,  differently 
from  those  of  S.  hirsntella,  mostly  spin  up  high  on  tree-trunks.     The 
male  case  has  the  white  silken  emergence-tube,  and  the  cast  larval 
skin  on  it ;  that  of  the  female  lacks  both.     The  male  pupa  is  fully 
twice  as  large  as  that  of  S,  hirsntella  and  clearer  brown,  otherwise  not 
different.     The  $  imago  lives  entirely  in  the  case.     The  wings  of  the 
male  are  covered  with  fine  hairs  only.     Herrich-Schaffer's  remarks  as 
to  the  neuration  appear  to  be  only  partially  correct,  vu.,  Hhe  neuration 
of  the  hindwings  is  like  that  of  S.  hirsntella^  but  nervure  6  is  want- 
ing, and  4  and  6  do  not  arise  from  a  common  stalk  but  only  close  to 
each  other.'    As  a  matter  of  fact  6  is  as  conspicuous  as  the  others,  and 
4  and  5,  although  exceptionally  unstalked,  are  usually  found  with  a 
short  common  stalk.     The  hindwings  are,  therefore,  essentially  like 
those  of  S,  hirsntella,  but  the  transverse  median  nervule  of  the  upper 
subdivision  of  the  discoidal  cell  is  just  as  regularly  present  in  S,  stand- 
fiissi  as  it  is  absent  in  S,  hirsntella,  Herrich-Bchiiffer  is  further  incorrect 
in  his  description  of  the  neuration  of  the  forewing,  S.  standfnssi  having 
twelve  nervures  as  in  Psyche  viciella   (not  eleven  as  in  Pachytlielia 
villosella).      S,  standfnssiy  therefore,  also  has  one  more  nervure  in  the 
forewing  than  has  S.  hirsntella j  since  it  possesses  instead  of  the  one 
nervure  10  of  the  latter  species,  two  nervures  (between  the  subcostal 
and  the  stalked  8  and  9)  running  parallel  from  the  front  margin  of  the 
cell  to  the  anterior  margin  of  the  wing.  Heinemann's  description  is  un- 
satisfactory, but  male  imagines  and  cases  from  the  Upper  Hartz  show  that 
S.  standfnssi  occurs  in  Heinemann*s  district.    Speyer  first  considered  it 
distinct  from,  and  afterwards  referred  it  to,  S.  hirsntella ;  but  one  may 
point  out  the  difference  of  7mm.  by  which  S,  standfnssi  exceeds  the 
latter,  as  well  as  the  fact  that  the  latter  (although  the  larger)  is  a 
mountain  form,  and  that  specimens  of  Psychid  species  {tefMa,  jdn- 
jnella,  &c.)  are  usually  smaller  at  higher  elevations.      S.  standfnssi  is 
essentially  a  mountain  species,  the  lowest  point  from  which  it  has 
been  recorded  being  the  so-called  <<  Seefelder  "  near  Reinerz  (2817ft.). 
The  species  appears  scattered  on  all  the  heights  of  the  Glatz  mountains 

JGebirgskessel),  on  the  Altvater  (4621ft.)  and  on  the  ridges  of  the 
liesengebirge  (8000ft. -4000ft.)."  Hoffmann  notes  the  larva  of  S.  stand- 
fnssi on  Callnna  and  both  species  of  Vaccininm  in  the  Upper  Hartz,  and 
states  that  it  hybernates  twice  before  reaching  maturity.  The  case,  he 
says,  **  is  nearly  one-third  larger  than  that  of  S,  hirsntella,  Hb.,  otherwise 
very  similar,  about  2cm.  long,  and  fcm.  broad,  the  ^  case  with  an  open 
tube  fcm.  long,  parchment-like,  white,  the  larval  skin  hanging  from  it 
as  soon  as  the  case  contains  the  intermediate  larval  form,  or  the  pupa. 
The  case  is  somewhat  pear-shaped  in  form  (especially  that  of  the  $ ) 
which  is  generally  more  regularly  constructed  than  that  of  the  <7 ,  the 
materials  with  which  it  is  covered  consisting  of  pieces  of  grass-culm^, 
heath  stems,  and  generally  placed  at  right  angles  to  the  longitudinal 
axis.  The  ^  larva  also  adds  pieces  of  lichen  and  wood,  which  give  the 
case  an  extraordinary  appearance."  Aurivillius  says  that  it  is  rare  in 
Scandinavia,  Helsingland,  and  Arctic  Norway.  Petersen  says  Schoyen 
received  from  Sandberg,  from  Sydvaranger,  a  ^  which  Heylaerts 
determined  as  this  species,  and  subsequently  Sandberg  found  others. 
It  is  said  to  fly  at  night. 

Ovum. — Heylaerts  notes  the  eggs  as  yellowish-white  with  no  trace 
of  pattern  disoemible.    They  are  laid  within  the  empty  pupa-skin. 
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Case. — ^  .  From  1 5mm.-20min.  long  (probably  somewhat  damaged 
and  hence  less  than  trae  length),  somewhat  broader  at  the  anterior 
and  narrower  at  the  posterior  end,  and  as  the  anterior  end  is  much 
more  thickly  clothed  with  irregularly  laid  on  pieces  of  lichen,  wood, 
and  other  vegetable  dehnny  it  looks  somewhat  conical  in  shape.     The 
case  is  made  of  loose  white  silk,  the  pieces  of  material  attached  are 
often  fastened  crosswise,  and  the  posterior  end  has  an  almost  un- 
clothed tubular  portion  that  is  rather  conspicuous.  Heylaerts  describes 
the  case  as  22mm. -28mm.  long,  4mm. -8mm.  wide,  lined  internally 
with  silk,  the  anterior  end  covered  with  small  pieces  of  leaf,  in  the 
centre  with  larger  pieces  of  grass-culm  or  seed  husks  ;   the  posterior 
end  unclothed  ;  the  hinder  end  forms  two  valves,  which  are  opened  by 
the  larva  to  get  rid  of  its  cast  skin,  excrement,  &c.     The  male  case  is 
longer  and  thinner,  the  female  case  shorter  but  broader.     Wood  also 
notes  the  male  case  as  being  much  more  slender  than  that  of  the 
female,  whilst  Hofmann  says  the  former  has  a  rougher  appearance, 
and  has  a  white  silken  tube  at  the  anal  end,  on  the  outside  of  which, 
as  in  Ptilocephala  atra  (arnjustella)^  the  cast  skin  is  hung.     The  female 
cases  are  smoother,  and  the  posterior  white  silken  tube  is  absent. 
Bruand  observes  that  the  cases  vary  considerably,  being  sometimes 
covered  with  little  straws  placed  perpendicularly  to  the  axis  and  form- 
ing a  structure  something  like  a  pincushion,  like  that  of  tabandla,  but 
less  regular ;  at  other  times  it  is  clothed  with  twigs,  little  splinters 
of  wood,  pieces  of  cork,  &c.     In  almost  all  cases,  one  sees  at  the  lower 
extremity  three  small  whitish  streaks  placed  triangularly  and  extend- 
ing up  the  case  for  almost  a  quarter  of  its  length  ;  these  white  stripes 
are  only  the  silk  of  the  sac  or  real  case,  which  is  naked  at  these  places. 
The  different  cases  might  easily  mislead  one  into  supposing  that  they 
belonged  to  different  species,  but  there  appears  to  be  no  difference  in 
the  imagines.     The  straw  cases  are  generally  found  on  sloe  and  nut- 
bushes  ;  those  made  of  splinters  are  found  on  willow,  aspen  and  oak. 
Barrett  notes  the  case  as  rather  broad  in  the  middle,  narrowing  rapidly 
at  both  ends,  covered  with  dry  morsels  of  leaf,  capsules  of  sallow  or 
plantain,  morsels  of  dried  stalks  or  any  other  vegetable  material,  which 
is  placed  crosswise  or  in  any  direction  rather  than  lengthwise.    Stand- 
fuss  says  that  the  case  is  clothed  with  the  most  diverse  materials,  with 
the  fallen  brown  scales  of  leaf  buds,  small  pieces  of  bark,  of  fine  stems, 
small  flowers,  all  placed  so  irregularly  that  one  cannot  say  whether 
they  are  attached  lengthwise  or  vertically.     The  male  case  has  a  rather 
long  unclothed  white  silken  tube,  on  which,  two  or  three  weeks  before 
emergence,  the  larval  skin  may  be  found  hanging ;  the  $  case  lacks 
this  tube. 

Habits  of  larva. — Heylaerts  notes  that  eggs  laid  by  females  in 
his  possession  hatched  July  17th,  1870,  that  the  young  larvae  were  at 
first  gregarious,  but  separated  later,  moulted  first  on  July  29th,  then 
grew  rather  rapidly,  moulted  again  on  August  21st,  again  on  September 
17th,  and  then  on  October  7th ;  they  commenced  to  hybemate  on 
October  16th,  began  to  feed  again  the  following  April,  and  pupated 
during  May,  emerging  in  June  and  July,  all  males.  Standfuss  states 
that  in  Silesia  the  species  matures  in  one  year,  but  Mitford,  whose  eggs 
came  from  North  London  in  August,  did  not  breed  imagines  until  the 
next  June  twelvemonths,  and  Wood  observes  that  in  Haugh  Wood,  the 
small  yearling  cases  are  sometimes  common  on  the  leaves  of  oak. 


426  BBrnsH  lepidopteba. 

buckthorn )  &c.,  but  mature  cases  are  always  scarce,  especially  male 
ones.  Bruand  collected  larvae  on  sallow  in  October  in  the  Dept.  du 
Doubs ;  in  the  spring  they  ate  the  catkins  until  the  leaves  appeared, 
pupation  took  place  at  the  end  of  May,  and  the  imagines  emerged  a 
month  later.  He  further  notes  that  when  the  lar^'^a  is  startled  by  a 
noise,  it  crouches  closely  to  the  leaf  or  branch  on  which  it  is  placed 
(contrary  to  the  larvae  of  Canephora  unicolor  and  Bijugis  hombyceUa 
which,  under  similar  circumstances,  fall  immediately  to  the  ground). 
Wood  observes  that  the  male  and  female  larvae  take  up  different 
positions  for  pupation.  The  cases  of  the  latter  stand  upright  in  the 
forks  of  the  twigs,  and  are  so  firmly  fixed  as  to  allow  of  no  play, 
whereas  the  male  cases  are  attached  somewhat  loosely  to  the  trunks 
and  with  the  tail  end  downwards  after  the  manner  of  TalepoHa  tubidosa^ 
at  least,  this  was  the  position  of  the  only  two  male  cases  he  ever  found 
and  from  which  he  bred  the  moths.  Standfuss  observes  that  the  male 
larva  prefers  to  pupate  on  lichen-covered  tree-trunks  at  a  height  of 
from  1ft. -5ft.  from  the  ground,  the  female,  on  the  other  hand, 
generally  on  the  leaves,  or  twigs  of  lower  or  higher  bushes.  Hofmann 
also  notes  that  male  larvae  spin  their  cases  about  2ft.-4ft.  from  the 
ground  on  oak-trunks,  whilst  female  cases  are  spun-up  on  the  twigs 
of  young  oak  trees,  and  Beutti  has  observed  the  female  larvae  to  spin 
up  on  the  leaves,  whereas  the  male  cases  are  to  be  found  lower  down 
on  the  trunk. 

Larva. — The  neniy  hatched  larva  is  dirty-yellow  in  colour,  the 
thoracic  segments,  with  horny  legs,  are  covered  with  a  thick  coating 
of  chitin,  the  abdominal  segments  and  prolegs  are  soft ;  the  true  legs 
alone  are  used  for  walking,  the  prolegs  for  holding  to  the  case.  The 
fullgroim  larva  is  short  and  thick,  the  head,  rather  large  and  broad, 
is  glossy  greyish-white,  with  brown  stripes  and  spots ;  the  mouth-parts 
yellowish-brown ;  the  thoracic  segments  fleshy-white,  with  brownish 
stripes,  corneous ;  the  true  legs  white,  with  dark  brown  rings,  and 
yellowish  claws ;  the  abdominal  segments  yellow-brown  and  rather 
weak ;  anal  claspers  somewhat  lighter ;  stigmata  whitish  and  very 
distinct.  The  male  larva  longer  and  thinner  than  the  female 
(Heylaerts).  The  fulhjroim  larva  is  somewhat  cylindrical,  but  at- 
tenuated anteriorly  when  stretched,  the  segments  gradually  increasing 
in  width  from  the  prothorax  to  the  4th  abdominal,  after  which  they 
decrease  slowly  to  anal  segment.  Head :  Considerablv  flattened, 
depressed  medially  at  crown ;  black,  with  several  paler  markings  which 
consist  of  two  large  pale  patches  one  on  each  cheek,  a  short  transverse 
line  frontally  between  them,  two  vertical  lines  frontally  one  each  side 
of  the  middle  line ;  strongly  and  coarsely  reticulated ;  the  antennae 
two-jointed ;  one  large  seta  on  the  upper  part  of  each  cheek  and  three 
others  just  above  base  of  antenna ;  the  ocelli  exceedingly  inconspicuous ; 
the  head  partly  retractile  into  a  loose  fold  of  pale-coloured  skin, 
between  it  and  prothorax.  Thorax :  The  prothorax  covered  with  a  pale 
yellowish  corneous  plate,  rather  coarsely  reticulated,  continuous  dorsally 
and  laterally  to  the  spiracular  flange,  the  mesothoracic  plate  is  rather 
less  complete,  a  small  section  separated  to  form  a  lateral  plate  just 
above  spiracular  flange,  the  metathoracic  still  smaller,  similarly 
arranged,  but  divided  into  two  by  a  very  distinct  suture  medially; 
these  segments  also  with  a  second  lateral  plate  below  flange  form- 
ing basal  leg-plate.     The  irregular  dajrk  markings  on  these  form 
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roughly  longitudinal  dorsal  lines,  with  one  subdorsal,  and  one  spiracular 
on  either  side  ;  the  four  dorsal  seite  are  placed  in  a  straight  line  on  the 
anterior  edge  of  mesothorax  and  metathorax ;  the  thoracic  segments 
separated  by  very  wide  and  well-developed,  dirty  grey,  intersegmental 
membranes.  The  true  legs  are  strong,  corneous,  coarsely  reticulated, 
dark  outside,  pale  beneath,  several  coarse  hairs  just  above  the  joints, 
each  bears  a  strong,  brown,  terminal  claw.  Abdomen :  The  abdominal 
segments  dirty  greyish,  very  uniform  in  tint,  the  intersegmental 
membranes  well-developed.  The  1st  abdominal  segment  has  a  narrow, 
median,  transverse,  corneous,  dorsal  plate  (a  mere  remnant  of  those  on 
thoracic  segments),  and  the  tuberclar  setae  are  also  provided  with  other 
small  corneous  plates  on  this,  as  throughout  the  abdominal  segments. 
The  setffi  (i  outside,  and  ii  nearer  mediodorsal  line)  are  well-developed, 
the  prolegs  carry  an  oval  (broken  on  inner  side)  of  hooks,  and  are 
not  well-developed  ;  the  spiracles  have  a  strongly  developed  oval  rim 
(Described  from  blown  larva  sent  by  Staudinger).  Bacot  notes  that 
**  the  median  transverse  plate  on  abdominal  segment  1  is  in  line  with 
and  between  tubercles  i,  whilst  in  front  of  this  again  is  a  small  circular 
scar  or  corneous  spot  on  either  side  of  the  median  line.  The  median  plate 
is  long,  narrow,  and  doubtless  formed  of  two  independent  plates  united 
on  median  line ;  no  hair-bases  are  traceable  on  these  plates.  On  the 
2nd  abdominal  this  median  plate  is  smaller,  distinctly  divided  in  the 
median  line,  thus  forming  two  separate  plates;  whilst  on  the  drd 
abdominal  they  are  still  smaller  and  show  a  wider  gap.  Tubercle  oi 
is  present,  exceedingly  minute,  bears  no  hair,  is  placed  quite  on 
anterior  margin  of  abdominal  segments  1-8,  and  in  line  in  front  of 
i."  Bruand  writes :  **  The  body  of  a  clear  horn-colour  with  some 
streaks,  or  rather  black  spots,  arranged  as  in  M.  crassiorella  but 
in  a  more  irregular  manner,  the  subdorsal  only  is  moderately  indicated, 
the  other  streaks  are  formed  by  the  union  of  many  small  spots.  The 
head  is  black-brown,  with  some  lines  and  spots  of  an  intense  yellow, 
or  very  pale  brown,  disposed  on  each  cheek  as  follows :  First  a  line 
slightly  recurved,  starting  from  the  edge  of  the  prothorax  and 
continuing  almost  for  a  third  of  the  head,  parallel  to  the  median  line 
{i.e.f  to  the  line  of  intersection  between  the  two  cheeks^  to  which  it  is 
quite  close  ;  below  this  line  is  another,  in  the  form  of  a  V,  of  which  the 
point  is  directed  towards  the  prothorax ;  then,  near  the  mandibles, 
two  spots,  almost  triangular,  of  which  the  lower  is  larger  than  the 
upper.  The  true  legs  are  brown,  ringed  with  pale ;  and  under  a  lens 
one  distinguishes  some  very  fine  hairs  on  the  body  of  the  larva,  as 
also  on  the  head  and  at  the  base  of  the  true  legs  ;  of  these,  the  dorsal 
are  longer  than  the  others."  Bruand  also  notes  a  larva  found  on  oak 
which  differed  from  those  from  sallow  and  aspen,  the  larva  being 
"  much  darker,  so  that  the  black-brown  was  predominant,  the  streaks 
(very  narrow  otherwise)  were  pale,  and  the  head,  equally  dark,  scarcely 
offered  any  trace  of  the  lines  and  spots  just  described ;  the  true  legs 
were  black,  the  claws  reddish.     The  larva  was  ichneumoned." 

Pupa. — S  .  The  living  male  pupa  is  red-brown  in  colour,  darkening 
to  black  before  emergence.  Surface  shiny.  Short,  stout  and  stumpy  ; 
wing-cases  extend  to  about  the  middle  of  the  4th  abdominal  segment ; 
the  third  pair  of  legs  slightly  beyond  this  but  not  attached ;  abdominal 
segments  8  (dorsally),  4,  5,  6,  and  7,  free ;  scars  in  position  of  larval 
prolegs,  fairly  distinct ;   anus  very  bluntly  rounded,  the  cremaster 
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bearing  two  very  large,  powerful,  curved  spines  on  ventral  aspect, 
these  are  stout  conical  processes  each  ending  in  a  sharp,  stout,  curved 
claw.  Spiracles,  large,  placed  on  anterior  edge  of  segment,  not 
noticeably  raised.  Dorsal  area  has  a  more  roughened,  and  T\Tinkled 
appearance  and  the  surface  duller,  than  the  appendages.  On  dorsal 
area  of  abdominal  segments  4-8,  almost  centrally  (but  appearing 
somewhat  anteriorly  owing  to  compression  of  segments),  is  a  group  or 
broad  ridge  of  chitinous  spines,  pointing  backwards,  more  pronounced 
and  prominent  on  the  7th  and  8th,  weaker  and  smaller  on  the  4th, 
abdominals.  On  the  posterior  edge  of  the  dorsum  of  the  4th  abdo- 
minal segment  is  a  weaker  row  of  spines  pointing  forwards,  a  less 
developed  row  on  the  Srd  abdominal  segment,  and  similar  rows  on  the 
segments  following  4,  but  hidden  (when  the  pupa  is  at  rest)  by  the 
folds  of  the  intersegmental  skin.  Hairs  or  setae,  representing  the 
larval  tubercles  i  and  ii,  are  present,  i  rather  weaker  than  ii  and 
farther  from  central  line ;  a  hair  representing  iii  is  also  present,  whilst 
iv  and  v  are  close  together  as  subspiraculars,  and  the  tubercle  and  hair 
(?  vi)  present  in  most  Psychid  larvae,  as  well  as  hairs  representing  the 
oasal  tubercles  (yii)  of  the  larva,  are  also  present.  All  the  subspiracular 
hairs  are  weak,  out  there  is  not  a  noticeable  difference  between  those 
of  iv  and  v,  as  is  the  case  in  the  larvae  of  some  other  species.  The 
wings  are  broad  and  large  compared  with  the  size  of  the  pupa  as  a 
whole,  and  more  conspicuous,  probably,  owing  to  the  shortness  of  the 
abdominal  segments.  The  antennae  are  very  broad,  show  pectinations 
distinctly,  but  do  not  nearly  reach  to  end  of  wing-cases ;  inside  these 
are  the  first  two  pairs  of  legs,  the  tips  only  of  the  third  pair  just 
showing  beyond  them  (Bacot).  The  noticeable  feature  of  the  head- 
parts  is  the  very  dark  coloration  of  the  eye-  and  cheek-parts,  the  front 
of  the  vertex,  and,  to  a  slight  extent,  the  jaws  and  sides  of  the  labrum. 
The  labrum  is  square,  with  small  but  somewhat  long  and  narrow 
mandibles,  extending  downwards  and  outwards  from  its  lower  angles  ; 
below  this  the  labium  is  rather  large  and  square ;  on  either  side  of 
this  the  maxillae  broader  than  long,  so  that  the  triangle  each  makes 
has  a  sharp  outer  angle.  The  first  femora  are  below  these  and  between ; 
the  first  legs  have  very  markedly  the  basal  division  tending  to  mark 
off  the  coxae  (?),  a  basal  part  at  any  rate  that  only  comes  into  view 
in  pupae  like  this,  with  very  short  labia  and  maxillae  (Chapman). 
Heylaerts  states  that  the  male  pupa  is  dark  brown,  with  gibbous 
thoracic  parts  frontally,  an  indication  of  the  pectinated  antennae,  and 
somewhat  longitudinally-striped  wing-cases;  the  segments  are  not 
provided  with  hooks.  This  last  remark  is  quite  unaccountable,  as  S. 
hirsutella  has  the  usual  anterior  and  posterior  (intersegmental)  rows  of 
spines  as  well  as  the  ventro-anal  hooks.  2  •  The  female  pupa  has 
the  head  and  thoracic  segments,  and  half  of  the  Ist  abdominal  segment 
of  the  usual  pupal  brown  colour,  the  8th,  9th,  and  10th  abdominal 
segments  also,  the  intermediate  portion  black ;  certain  chitinous  waves 
look  like  the  labrum,  labium,  &c.,  but  these  and  the  leg-covers  are 
very  indefinite,  and  reduced  to  mere  chitinous  irregularities  of  surface  ; 
the  wings  are  marked  by  similar  but  more  distinct  waved  lines 
laterally ;  the  scars  of  the  prolegs  are  very  marked,  being  great  hollows 
with  raised  margins ;  the  spiracles  are  polished  points,  and  in  some 
lights  glisten,  in  contrast  to  the  dull  general  surface ;  there  are  also 
various  grooves  in  the  lateral  region  marking  remains  of  flange  [The 
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peculiar  coloration  of  pupa  here  noticed  also  occurs  in  Psyche  ticieUaj 
&c.]  (Chapman).  The  female  pupa  black  with  orange  head  and  anal 
area;  at  the  anterior  end  one  distinguishes  a  small  thoracic  area 
entirely  without  wing-sheaths.  It  is  irregularly  oval  in  form,  narrow 
anteriorly,  broader  posteriorly  (Heylaerts).  Hofmann  says  that  the 
swollen  female  pupa  is  black-brown,  the  head  and  anus  yeUow-brown, 
whilst  Bruand  calls  the  pupa  ''  bicolorous.** 

Dehiscence. —  S^ .  In  the  male  pupa  of  S,  hirsutella  the  face, 
head  and  legs,  adhere  in  one  piece,  and  separate  from  the  rest  of  the 
pupa,  except  that  the  inner  shreds  retain  it  near  its  place  ;  the  pro- 
and  mesothorax  split  dorsally.  There  seems  to  be  no  opening  of 
incisions  anterior  to  abdominal  segment  2.  $  .  In  the  female  pupa 
the  head-parts  separate  dorsally  from  prothorax,  and  the  thoracic 
segments  split  in  the  median  line.  But  after  the  $  has  left  the 
case  it  closes  together  and  looks  very  like  a  full  pupa,  so  far  as  any 
openings  go.  (The  same  arrangement  seems  to  be  the  rule  in  the 
Psychidi — Psyclie  sUtinensis,  videllay  &c.)  (Chapman). 

Food-plants. — Almost  polyphagous.  Bramble  in  spring  and 
autumn,  various  trees  particularly  buckthorn,  oak,  and  mountain-ash 
in  summer  (Mitford),  oak,  buckthorn  (Wood),  oak,  birch,  beech,  elm, 
&c.  (Heylaerts),  hawthorn,  hornbeam,  hazel  (Knaggs),  sloe,  nut,  sallow, 
aspen  (Bruand),  Sorbiis,  Queixm,  leaves  on  small  shoots  growing  out 
of  trunk  (Hofmann),  Primus  padnsy  QiiercuSf  and  deciduous  trees 
(Keutti),  Lotus  nlifjinosm,  lihattmiis  franynlay  Viburnum  opulus  (in 
captivity)  (Brown),  birch,  alder,  bilberry  (Glitz),  oak,  birch  (Schiitze), 
hazel,  sallow,  oak  (Ingpen). 

Habits  and  Habitat. — Larvae  (from  Hampstead  parents)  hatched 
in  August,  the  moths  appearing  the  following  June  twelvemonths, 
taking  two  years  to  come  to  maturity,  the  female  cases  generally  spun- 
up  on  leaves  in  an  upright  position  those  of  the  males  hanging  pendent 
from  branches  or  main  stem  (Mitford).  Paul  and  Plotz  state  that  the 
pupal  stage  lasts  21  days.  Standfuss  observes  that  in  Silesia  the  male 
emerges  and  is  ready  for  flight  in  80  minutes,  whilst  Schmid  and  Hof- 
mann both  confirm  this  observation.  Mitford  says  that  the  imago  flies 
freely  at  dusk,  and  Bchiitze  records  it  as  being  captured  at  light  at 
Rachlau.  Heylaerts,  on  the  other  hand,  notes  that,  about  Breda,  at 
the  end  of  June  and  beginning  of  July,  the  males  may  be  found 
flying  rather  commonly  on  sunny  days  about  the  ?  cases  which  are 
firmly  attached  to  trees  in  a  pine  wood.  The  period  of  copulation  is 
very  brief,  and  the  female  soon  begins  to  lay  her  eggs  in  the  interior 
of  the  case.  Blackburn  records  males  as  being  found  flying  over  the 
heath  at  Bannoch.  Wood  comments  on  its  being  excessively  local  in 
Hereford,  and,  so  far  as  he  has  observed,  it  appears  to  be  confined  to  a 
somewhat  restricted  area  in  the  heart  of  Haugh  Wood,  the  yearling  cases 
common  on  leaves  of  oak,  buckthorn,  &c.  W^erneburg  notes  the  cases 
as  common  on  oak-trunks  in  the  Steigerwald  near  Erfurt.  Peyerimhoff 
observes  it  as  common  in  all  the  woods  of  Alsace,  and  Jaggi  on  the 
south  side  of  the  Simplon  Pass ;  Hofmann  finds  the  cases  in  an  oak 
wood  at  Erlangen,  whilst  near  Ratisbon  it  occurs  in  a  wood  by  Etterz- 
hausen,  which  has  a  large  growth  of  young  deciduous  trees,  the  cases 
being  spun-up  in  May,  on  the  tall  larch  trunks,  Heylaerts  says  it  is 
common  in  the  woods  of  eastern  Holland  and  Belgium,  whilst  Guenee 
finds  it  in  the  shady  parts  of  woods  in  the  Dept.  Eure-et-Loir,  the 


n 


480  BRITISH  LEPIDOPTEBA. 

cases  in  May  on  Rhamniis  the  imago  in  June.  Paux  finds  cases  on 
oak-,  beech-,  and  poplar-trunks,  in  the  woods  of  the  Dept.  du  Nord, 
in  April  and  May,  and  Nolcken  on  old  birch-trunks  near  Kokenhusen 
and  Neuhof,  also  in  May. 

Time  of  appearance. — The  cases  are  spun-up  in  late  April  and 
May,  the  imagines  appearing  in  June  and  July  (extending  even  into 
August).  Cases  beginning  of  April  until  June  on  pales  at  Winchmore 
Hill,  larvaB  and  pupae  at  Hornsey  Wood  and  Highgate  at  end  of  June 
and  beginning  of  July,  the  imagines  appearing  at  the  commencement 
of  the  latter  month  (Ingpen);  two  cases  on  anemone,  April  29th,  1860,  at 
Hampstead,  and  many  more  on  May  6th  (Taylor) ;  cases  at  Bishop's 
Wood,  May  14th,  1867  (Knaggs)  ;  cases,  May  14th,  1867,  at  Hamp- 
stead (McLachlan) ;  imagines  flying  over  heaths  at  Rannoch,  in  the 
middle  of  August,  1867  (Blackburn) ;  case  May  Idth,  at  Haugh  Wood 
produced  imago  June  24th,  1891  (Wood) ;  cases  at  Horsley,  May  25th, 
1893  (Turner) ;  larvae  August  to  May,  imagines  June  and  July,  at 
Bordeaux  (Brown) ;  larvae  June  lst-7th,  at  St.  Florent  (Sand) ;  larvae  in 
May,  imagines  in  June,  in  the  Dept.  Eure-et-Loir  (Gu6n6e) ;  larvae  full- 
grown  in  May,  imagines  in  June,  in  Hanover  (Glitz) ;  larvae  at  end 
of  April  and  early  May,  near  Erlangen,  spun-up  at  end  of  May,  males 
emerging  in  June  (Hofmann) ;  imago  at  light  June  17th,  1896,  at 
Bachlau  (Schiitze) ;  imagines  from  mid-June  to  early  July  in  Silesia 
(Standfuss)  ;  end  of  June  and  early  July,  at  Hildesheim  (Grote)  ; 
imagines  bred  June  10th  and  following  days  in  Galicia  (Garbowski) ; 
larvae  spun-up  in  May,  imagines  emerged  end  of  June  and  begin- 
ning of  July,  at  Breda  (Heylaerts) ;  cases  in  June,  1896,  at 
Oisterwijk  (Oudemans) ;  cases  in  May,  1867,  near  Kokenhusen 
and  Neuhof,  ?  and  ^  emerged  June  16th  (Nolcken) ;  Coubeaux 
captured  imagines  June  18th,  1886,  near  Notre-Dame-au-bois. 
Gauckler  found  spun-up  cases  at  Wildpark,  nr.  Carlsruhe,  on  May 
14th,  1896. 

Localities. —  [? Durham:  Darlington  (Stainton).]  Hereford:  Tarrington 
(Wood).  Hertford:  (Barrett).  Lancashire:  (Barrett).  Middlesex:  Winchmore 
Hill,  Highgate  and  Hornsey  Woods  (Ingpen),  Bishop's  Wood  (Knaggs),  Hampstead 
(Mitford).  Northampton:  (Barrett).  Perth :  Kannoch  dist.  (Blackburn).  Surrey: 
Beigate  (Barrett),  Horsley  (Turner).  Westmorland  :  Witherslack  (Murray  teste 
Threlfall). 

Distribution. —  Amurland:  Chabarofka,  Nicolajefsk  (Graeser),  Ussuri  dist. 


Pressburg  (Bozsay),  Stanislawow  (Werehratski),  Briinn  (Miiller),  Bohemia  (Schnei- 
der), Lemberg  (Nowicki).  Belgium  :  Brussels,  Li^ge,  Louvain,  Ac.  (Donckier), 
eastern  parts,  common  in  woods  (Heylaerts),  near  Notre-Dame-au-bois  (Cou- 
beaux), Finland  :  Kuusamo  (Hoffmann),  Tavastia  (Tengstrom).  France  :  Aube 
(Jourdheuille),  Eure-et-Loir,  ChAteaudun  (Gu^nee),  Douai  (Foucart],  Nohant, 
St.  Florent  (Sand),  Bordeaux  (Brown),  Besan(?on  (Bruand),  Seine-Inf^neure  QBon- 
jour),  Autun  (Constant),  Lyon  (Frey  coll.),  Rennes,  ForSt  de  S^nartser,  Faris 
(Oberthur),  Chftteau-du-Loir  (de  Graslin),  Aix-les-Bains  (Tutt).  Gkricant: 
Wurtemberg  (Seyffler),  Frank fort-on-Main  (Koch),  Rhine  Palatinate  (Bertram), 
Zeitz-on-the-Elster  (Wilde),  Halle  (Stange),  Sachsenwald  (Graeser),  liudolstaat 
(Meurer),  Mecklenburg.  Schwerin  (Schmidt),  Bremen,  Delmenhorst,  Stenum, 
Hasbruch,  Oberneuland  (Rehberg),  Saxon  Upper  Lusatia— -Quoos,  Lomischau, 
Rachlau  (Schutze),  Weimar  (Krieghoff),  Dantzig(SchmidtK  Silesia  (Wocke),  Upper 
Lusatia— Lauban,  Niesky  (Moeschler),  Wiesbaden  (Rossler),  Ratisbon  (Schmid), 
Liineburg,  Berlin,  Hartz,  Coblentz,  Pomerania,  Wismar,  near  Breslau,  Glogau, 
Stolzeniels,  Freiburg-im-B.,  Frankfort-on-Main,  Augsburg,  Munster,  near  Lauban 
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(Spever),*  Hanover  (Glitz),  Alsace  (PeyerimbofiF),  Steigerwald,  near  Erfurt  (Weme- 
burg),  Brunswick  (Heinemann),  Gottingen,  Hanau,  Aix,  Krefeld,  Elberfeld, 
Nordhausen,  Osterode  (Jordan),  Baden,  distributed,  Nassau  (Beutti),  Prater  (Zell. 
coll.),  Lissa  (Mann),  Osswitz  near  Breslau,  Bobrau  near  Oels,  lieubusch  near 
Brieg,     Panten     near     Liegnitz,    Parchwitz,     Freiburg    (Standfuss),    Munich 

iHartmann),  Erlangen,  Etterhausen  near  Batisbon,  Marksteft  in  Unterfranken 
Hofmann),  Grubenhagen  (Paul  and  PldtzK  Cranz  (Biesen),  Hildesheim 
Grote),  Bavarian  Palatinate  (Bertram),  Heeswalaungen  (Stollwerck),  Wildpark  near 
^larlsruhe  (Gauokler).  Italy:  Val  Bregaglia,  (fee.  (Gur6),  Lombardy — Brianza, 
Milan  (Turati),  Modena,  Casinalbo  (Fiori),  .Piedmont  (Herrich-Schaffer),  south 
side  of  Simplon  (Wackerzapp).  Netherlands  :  Eastern  provinces  of  Holland — 
Breda,  (fee,  rather  common  in  woods  (Hejlaerts),  Oisterwijk  (Oudemans),  Empen 
near  Zutphen  (Snellen).  Boumania  :  Slanic  (Caradja).  Bussia:  St.  Petersburg 
(Erschoff),  Baltic  Provinces  (Sintenis),  near  Kokenhusen,  Neuhof  (Nolcken),  Wolmar 
(Lutzau),  Livonia  (Zell.  coll.),  Lappea  (Petersen),  Dorpat,  Neu  Kasseritz,  St. 
Petersburg,  Finland  (Sintenis).  Scandinavia:  Norway  and  Sweden,  rare — Dovre 
in  Norway  (Wocke),  Arctic  Norway  (Petersen).  Switzerland:  Up  to  5000ft. 
(Frey),  Grisons  (Eillias),  Prad  (Speyer),  Simplon  (Jaggi),  Chasserol  (Gouleru), 
Bernese  Alps  (Bothenbach),  Engadine  (Zeller-Dolder),  Bechburg  (Biggenbach- 
Stehlin),  Oftringen  (WuUschlegel),  Ziirich  (Frey),  Hdttingen  (Biihl),  ?Bergiin 
(Zeller). 

Explanation  of  Plate  VI. 

We  have  in  various  places  in  our  account  of  the  Psychids  shown 
the  importance  of  the  antennal  structures  in  their  classification  (see, 
ante,  pp.  273,  299-300,  337,  371,  413).  Plate  vi  (for  which  we  are 
indebted  to  Dr.  Chapman)  exhibits  the  main  characters  of  the  Psychid 
antennse.     The  antennae  shown  are  : 


Fig.  la-h, — Portion  of  antenna  of  Lujffia 
lapideUa.  There  are  two  pectina- 
tions to  each  joint  arising  near  its 
base  and  rather  ventrally  than 
laterally.  The  pectinations  are 
slightly  clubbed  and  clothed  on  all 
aspects  with  sense-hairs.  The 
scaling  is  confined  to  the  shaft  on 
its  dorsal  aspect,  four  rows  of  scales 
not  very  strictly  arranged  to  each 
segment  or  joint. 

Fig.  2. — Portion  of  antenna  of  Bacotia 
Hepiinn,  Agrees  with  preceding,  in 
arrangement  of  scales  and  hairs,  the 
pectinations  are  more  nearly  lateral 
but  still  nearer  the  venter  than 
opposite  each  other ;  the  pectinations 
are  clothed  so  as  to  give  a  special 
square  aspect  to  the  divisions  of  the 
antenna. 

Fig.  Sa-b. — Portion  of  antenna  of  Proutia 
betulina.      Similar  distribution    of 


hairs  and  scales  as  in  the  two 
preceding,  the  pectinations  are 
longer  and  have  little  or  no  clubbing. 

Fig.  4. — Portion  of  antenna  of  Fumea 
catta.  The  antenna  is  very  like  the 
last  in  general  form,  but  has  scales 
instead  of  hairs  along  the  whole 
dorsum  of  the  pectinations,  making 
them  look  thicker  and  even  some- 
what clubbed,  due,  however,  to  the 
scales  being  rather  more  abundant 
apically. 

Fig.  5. — Portion  of  antenna  of  Acantho- 
psyche  opacella.  The  pectinations 
are  much  longer  and  more  flowing 
than  in  last.  In  Pgychinae  such 
pectinations  are  scaled  (often  hair- 
scales)  as  in  Fumea.  In  Acantho- 
psychtnae  such  scaling  has  been 
lost  and  the  dorsum  is  naked  except 
for  an  occasional  tactile  bristle. 
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*  Standfuss  considers  that  the  elevated  localities — Trafoi  4000ft.,  Styrian 
mts.,  Altvater  and  Leiterberg — given  by  Speyer  (Geog,  Verb,  Schmett.,  ii.,  p.  278) 
are  possibly  incorrect,  and  thinks  that  they  may  perhaps  all  be  referred  to  stand- 
futn.  This  he  asserts  is  certainly  so  in  the  case  of  Altvater  and  Leiterberg,  whence 
he  himself  has  specimens. 

f  In  compiling  this  list  we  have  been  much  hampered  by  the  incomplete  state 
of  the  material  in  this  group  in  the  British  Museum  collection,  and  by  the  fact  that 
some  species  are  erroneously  placed,  and  many  of  the  cases  evidently  attached  to 
imagines  to  which  they  can  scarcely  belong.  We  found,  for  example  Ptilocephala 
atrOf  Linn,  (phtmifera,  Ochs.),  united  in  the  same  series  with  Ptilocephala  anguttella, 
H.-Sch.  (a/ni,  £^sp^,  the  latter  species  not  even  having  a  specimen  above  the  name 
in  the  collection.  The  position  we  have  given  some  species,  especially  among  the 
Oreopsychids  has  been  determined  by  reference  to  figures  and  descriptions  only. 
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Nabtciikae. 
Kabyciidi. 

Narycia,  Stphs. 
monilifera,  Geofif. 
var.  atrella,  Stphs. 
ab,  ochraoea,  Tatt 
astrella,  H.-Sch. 

DiPLODOMIDAE. 
DiPLODOMINAB. 
DiPLODOMIDI. 

Diplodoma,  Zell. 
nerminata,  GeoS. 

var,  siderella,  H.-Sch. 
adspersella,  Hein. 
Ltpusidae. 
Lypusinae. 
Lypusidi. 

Lypusa,  Zell. 
maureUa,  Fab. 
Pevestoolossidi. 

Penestoglossa,  F.  v.  R. 
dardoineUa,  Mill. 
Melasinidi. 

Melasma,  Bdv. 
oiliaris,  Ochs, 
lugubris,  Hb. 
melas,  Bdv. 
punctata,  H.-Sch. 
melana,  H.-Sch. 

SoLEMOBnDAE. 
SOLBNOBIZNAE. 
SOLBNOBIIDI. 

Solenobia,  Dap. 
inconspicuella,  Sta. 

;  var,  triquetrella,  Edl. 

f  var.  wockii,  Barr. 
nickerlii,  Hein. 
wockii,  Hein. 
suifunella,  Christ, 
lichenella,  Linn, 
cembrella,  Linn. 

var.  pineti,  Zell. 

ab.  alba,  Tutt 
fumosella,  Hein. 
triquetrella,  Hb. 
mannii,  Zell. 
pallida,  Stand, 
clathrella,  F.  von  B. 
Talepobiidae. 
Talepobiinae. 
Talepobiidi. 

Bankesia,  Tutt 
douglasii,  Sta. 
staintoni,  Walsm. 
conspurcatella,  Zell. 
vemella.  Const, 
montanella,  Walsm. 
alpestrella,  Hein. 
defoliella.  Const. 
Taleporia,  Hb. 
tubulosa,  Betz. 

ab.  gu^n^i,  Zell. 

ab.  minor,  Tutt 
politella,  Ochs. 
borealis,  Wocke 
improTisellai  Stand. 


Sciopieris,  Meyr. 
technica,  Meyr. 
pretiosa,  Sta.  (?  genus) 

DiSSOCTEKIDAE. 
DiSSOCTENINAE. 
DlSSOCTENIDI. 

Dissoctena,  Stand, 
granigerella,  Stand. 

LUFFIIDAE. 
LUFEIINAE. 
LUFFUDI. 

Luffia,  Tutt 

lapidella,  Goeze 
var.  pectinella,  Dnp. 

ferchaultella,  Stephs. 
Bacotia,  Tutt 

sepium,  Speyer 

FUSfEIDAE. 

Pbotttiinae. 
Pboutiidi. 

Proutia,  Tutt 
betulina,  Zell. 
eppingella,  Tutt 
?  salioolella,  Brd. 
rouasti,  Heyl. 

FUMEINAE. 
FUMEIDI. 

Braandia,  Tutt 
reticulatella,  Brd. 

var.  obscurella,  Chapm. 
raiblensis,  Mann 
comitella,  Brd. 
norvegica,  Schoyen 
Masonia,  Tutt 
saxicoleUa,  Brd. 
edwardsella,  Tutt 
subflavella,  Mill, 
mitfordella,  Chapm. 
crassiorella,  Brd. 
var.  (?  sp.  dist.)    affinis, 
Beutti 
hibemicella,  Chapm. 
Fumea,  Haw. 
scotica,  Chapm. 
casta,  Pallas 
ab.  minor,  Chapm. 
var.  (et  ab.)  intermediella, 

Brd. 
var,  bowerella,  Chapm. 
germanica,  Chapm. 
Epichnoptebyoidae. 
buuoinae. 
Buuomi. 

Bijugis,  Heyl. 
bombycella,  Schiff. 
var,  rotundella,  Brd. 
var.  elongatella,  Brd. 
proxima,  Led. 
pectinella,  Schi£f. 

var.  perlucidella,  Brd. 
alpherakii,  Heyl. 
vestalis.  Stand. 
Epichnoptebyqikae. 
psychideidi. 

Psyohidea,  Bbr. 
sapho,  Mill, 
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nootumella,  Alph. 
nudella,  Ochs. 

var,  suriens,  Beutti 
plamella,  Oohs. 
?  nigrolucidella,  Brd. 
staudingeri,  Heyl. 
miUierei,  Heyl. 
flaveacens,  Heyl. 
koldachAdnsis,  Heyl. 
graeoella,  Mill. 
Epichnoptbbyoidi. 
Whittleia,  Tutt 
retieUa,  Newm. 
UBdolella,  F.  y.  B. 
Epichnopterix,  Hb. 
mentonella,  Mill, 
pulla,  Esp. 
var.  silesiaca,  Standf. 
var.  sieboldli,  Beutti 
var,  heringii,  Hein. 
var.  pullisimilella,  Brd. 
var.  plumistrea,  Haw. 
rar.  innitidella,  Brd. 
tar.  montana,  Heyl. 
ardua,  Mann 
alpina,  Heyl. 
hofmanni,  Heyl. 
flavooiliella,  Mann 
tamierella,  Brd. 
var.  myrmidonella,  Brd. 
pstchboididae. 
pstcrkoidinab. 
Pbtcheoididi. 

Stichobasis,    Kirb.    (Diabasis, 
Heyl.) 
helicinoides,  Heyl. 
pstchidae. 
Apteboninae. 
Aptebonidi. 

Apterona,  Mill, 
orenulella,  Brd. 

var.  helix,  Beutti 
helicinella,  H.-Sch. 
var.  gracilis,  Speyer 
Pbtchimae. 
Pbychidx. 

Arctus,  Bbr. 
praeoellens,  Stand, 
graslinella,  Bdv. 
calberlae,  Heyl. 
bruandi,  Led. 
apiformis,  Bossi 
var.  sioulella,  Brd.  (  =  me- 
lasoma,  Staud.) 
Psyche,  Schrk. 
detrita.  Led. 
viciella,  SchifF. 
stetinensis,  Hering 
?  stigmatella,  Zell. 


viadrina,  Staud. 
oonstancella,  Brd.  (miUieri- 

ella.  Led.) 
turatii,  Staud. 
?  minutella,  Geoff.  (Fouro.) 
Sterrhopterix,  Hb. 
hirsutella,  Hb. 

var.  fusoa,  Haw. 
standf ussi,  H.-Sch. 
Phajlacroptbbyoidi. 
Standlussia,  Tutt 
tenella,  Speyer 
zermattensis,  Frey 
Soioptera,  Bbr. 

plumistrella,  Hb. 
Leptopterix,  Hb. 

sohiffermilleri,  Staud. 
Ptllooephala,  Bbr. 
atra,      Linn,      (plumifera, 
Oohs.). 
var.  valesiella,  MfU. 
var.  castiliana,  Staud. 
angustella,    H.-Soh.    (atra, 
Esp.) 
var.  bicolorella,  Bdv. 
Phalacropterix,  Hb. 
muscella,  Hb. 
mediterranea,  Led. 
fulminella.  Mill, 
crassicornis,  Staud. 
sicheliella,  Brd. 
gondebautella,  Mill. 
Hyalina,*  Bbr. 
albida,  Brd. 

var.  millierella,  Bdv. 
plumosella,  Kbr. 
lorquiniella,  Brd. 
malvinella,  Mill. 

var.  abencerragella,  Mill, 
wockei,  Staud. 
Oreopsyche,  Spever 
vesubiella.  Mill, 
pyrenaella,  H.-Sch. 

var.  albescens,  Heyl. 
?  tabanivicinella,  Brd. 
kahri,  Led. 
leschenaulti,  Staud. 

var.  nigricans,  Staud. 
silphella.  Mill. 

ACANTHOrSYCHINAE. 
ACANTHOPSYCHIDI. 

Oiketicina,  Heyl. 

inquinata.  Led. 

staudingeri,  Heyl. 
Aoanthopsyche,  Heyl. 

opacella,  H.-Sch. 
var.  senex,  Staud. 

maritimella,  Brd. 

zelleri,  Mann 


*  Dr.  Chapman  states  that  if  Hyalina^  Bbr.,  be  diagnosed  by  having  seven 
nervures  to  cell,  then  its  species  (judged  by  those  in  Constant's  collection)  are — 
albida,  lorquiniella,  millierella,  malvinella,  mediterranea  and  tnlpkeUa.  He  further 
adds  that  in  Constant's  collection,  le»ehenaiilti  has  a  case  with  very  wide-spreading 
straws,  whilst  nilphella  has  a  smooth  earthy  case  like  nudella.  In  the  British  Museum 
collection  the  case  of  letchenaulti  is  smooUi  and  earthy  like  that  of  eilpheUa. 
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PachYthella,  Westd. 
vilfosella,  Ochs. 

var.  nigricans,  Curt. 

var.  silesiaca,  Heyl. 

var.  hirtella,  Ev. 

var.  cinerella,  Dup. 
Amicta,  Heyl. 
oberthueri,  Heyl. 
jordani,  Staud. 
uralensis,  Frr. 

var.  demissa,  Led. 
grummi,  Heyl. 
ecksteini,  Led. 
lutea,  Staud. 

var.  armena,  Heyl. 

var,  schahkuhensis,  Heyl. 
febretta,  B.  de  F. 


var.  albipunctella,  Mill. 

var.  lambessa,  Heyl. 
tedaldii,  Heyl. 

8era,Wi8k.(heylaertsn,  Mill.) 
quadrangniaris,  Christ. 
Canephora,  Hb. 
unicolor,  Hufn. 

var.  paleiferella,  Brd. 

rar.  asiatica,  Staud. 
OnusTiciDi. 

Eumeta,  Walk, 
pungderi,  Heyl. 
japonlca,  Heyl. 
minuscula,  Butl. 
pryeri,  Leech 
aurea,  Butl. 


Addendum. 
Pboutia  salicolella,  Braand. 
Whether  there  be  another  species  on  the  continent  passing  under 
this  name,  distinct  from  P.  betulina  (and  1\  eppuujellc),  ^6  do  not 
know,  bat  it  is  asserted  as  a  fact  by  Heylaerts,  who  writes  :  j'  Salicolella, 
Brd.,  does  not  at  &ll= bet ulinay  Zell.  I  have  specimens  of  salicolella 
that  belonged  to  Bruand  (from  Milli^re*8  collection),  and  the  species  is 
characterised  by  its  case,  larva,  &c.  These  have  much  broader  and 
rounder  wings  than  has  betulina,  ZelL,  the  cell  is  shorter  and 
wider,  &c.  The  case  is  not  at  all  like  that  of  betulina,  Zell.,  and  the 
larva  is  of  a  dark  brown  colour,  with  a  reddish  tint,  &c.  I  have 
received  it  only  from  Lyon  and  Douai.  It  is  a  very  rare  species,  and 
Bruand's  description  and  figures  are  very  incorrect  "  {in  litt.,  January 
16th,  1900).  Heylaerts'  remark  that  it  has  ''  much  broader  and 
rounder  wings"  than  betulina  suggests  strongly  that  the  insect  cannot 
be  referable  to  our  P.  epjnnffella.  It  occurs  to  us,  that  if,  on  the  compari- 
son of  Bruand's  description  of  P.  salicolella  with  the  specimens  that 
Heylaerts  has  standing  in  his  collection  as  P.  salicolella,  Brd.,  and 
which  were  sent  by  Bruand  to  Milli^re,  Heylaerts  is  not  able  to  make 
them  fit  Bruand's  description,  it  is  more  logical  to  conclude  that 
Bruand  was  not  describing  from  specimens  similar  to  those  that 
Heylaerts  has,  than  to  dub  Bruand*s  descriptions  and  figures  as  *'  very 
incorrect."  We  know  enough  of  Bruand's  work  to  assert  that  he 
could  describe  what  he  saw.  We  also  know  sufficient  of  it  to  conclude 
that  he  could  not  always  differentiate  allied  species,  and  we  suspect 
that,  having  described  P.  salicolella,  he  afterwards  sent  to  Milliere 
specimens  as  P.  salicolella,  which  did  not  correspond  therewith,  and 
which  Heylaerts  now,  no  doubt  justly,  determines  do  not  agree  with 
his  description  and  figures  of  that  species.  The  proper  mode  of  action 
appears  to  be,  not  to  tack  the  specimens  to  a  name  and  figures  with 
which  they  do  not  agree  (tt'ste  Heylaerts),  but  to  name,  describe,  and 
publish  the  life-history  of  Bruand's,  the  Lyon  and  Douai  examples,  if 
they  all  represent  one  species. 

Superfamily  VI:  LACHNEIDES. 

The  Lachneides  or  LASiocAMpmEs  are  a  most  interesting  superfamily 

of  the  Sphingo-Micropterygid  stirps,  and  appear  to  form  one  of  the 

most  sharply  defined  groups  of  the  Lepidoptera-Heterocera,  yet  it  has 

given  considerable  trouble  to  systematists,  and  Europterid  and  other 
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species  have  been  included  by  various  authors  within  its  boundaries. 

The  imagines  are  usually  large  and  densely  scaled,   they  have   no 

frenulum,  and  the  costal  area  of  the  hindwing  is  sometimes  remarkably 

developed.     The  male  antennae  are  highly  specialised,  and  have  long 

pectinations  ;  there  is  considerable  sexual  diversity  exhibited,  and  the 

difference  in  the  habits  of  the  sexes  is  also  most  marked. 

We  are  indebted  to  Aurivillius  for  an  excellent  revision  of  the 

PalflBarctic  species  (im,  vol.  vii.,  pp.  121-192).     This  author  defines 

the  group  as  follows : 

AntennsB  maris  peotinatao,  feminoB  peotinatsB,  serratea  ant  fere  simplices.  Alsa 
retinaonlo  naUo.  Costa  quinta  alarum  omnium  ez  angulo  postico,  sexto  ex  angulo 
antico  cellulaa  orientes.  Costa  dorsalis  alarum  antioarum  unica,  basi  non  furcata. 
Costaa  dorsales  alarum  posticarum  dues,  prima  in  angulum  analem,  secunda  in 
marginem  egrediens.  Costa  septima  alarum  anticarum  aut  e  costa  sexta  vel  octava 
aut  libera  e  cellula  oriens,  costs  nona  et  decima  semper  ad  basin  conjunctee.  Cellula 
discoidalis  alarum  omnium  parva  et  angusta,  medium  alaa  baud  attingens.  Tibias 
posticie  bicalcarats  aut  inermes.  Lingua  nulla  aut  brevissima.  Larva  :  Pedibns 
thoracibus  6  et  abdominalibus  10  semiannulatis  (in  segmentis  6-9  et  13  sitis) 
priedita.  Caput  et  corpus  plus  minus  dense  pilosa,  squamosa  vel  rarius 
aouleata.  Yerruce  saepissime  nulls  aut  obsolete,  rarius  magnce  et  distincts; 
verruciB  dorsales,  si  omnes  (4)  adsunt,  etiam  in  segmentis  2°  et  S°  in  duabus  seriebus 
ooUocate  sunt.  Pili  non  solum  in  verrucis,  sed  undique  in  cute  inserti.  Pupa  : 
Cute  tenui  instructa,  in  folliculo  plus  minus  denso,  serioeo  semper  inclusa. 

The  Lachneid  egg  is  of  the  flat  type,  the  micropylar  axis  horizontal 
and  usually  considerably  longer  than  either  of  the  other  axes,  of  which  the 
vertical  is  the  shorter.  It  may  be  either  oval  (occasionally  approaching 
circular)  or  roughly  quadrangular  in  outline,  slightly  depressed  on  the 
upper  surface,  and  with  the  micropyle  placed  conspicuously  at  one  end 
of  the  horizontal  axis.  It  is  generally  shiny,  sometimes  somewhat 
opalescent,  apparently  smooth,  but  under  a  sufficiently  high  magnify- 
ing power  is  usually  seen  to  be  covered  with  an  exceedingly  fine  poly- 
gonal reticulation,  a  minute  dark  knob  being  situated  at  each  of  the 
angular  points. 

The  mode  of  egg-laying  of  the  Lachneids  is  very  diverse,  and  our 
few  British  species  exhibit  a  striking  dissimilarity  in  this  respect. 
Perhaps  the  most  remarkable  methods  adopted  are  those  seen  in 
Malacosoma  {neustnaf  &c.),  and  Lachtins  (lanestrix).  These  species  lay 
their  eggs  round  and  round  a  twig  in  the  form  of  a  necklace,  those  of 
the  first  in  rings,  of  the  latter  in  spiral  form  ;  the  eggs  of  the  Mala- 
cosomas  also  are  embedded  in  a  stiff  liquid  glue,  whilst  those  of  iMchimn 
are  covered  with  a  thick  clothing  of  long  silky  hairs,  mouse-coloured 
in  tint  to  the  naked  eye,  but  seen  to  be  formed  of  black  and  white 
fibres  under  a  microscope.  At  first  sight  it  would  appear  that  the  eggs 
of  these  species  are  upright  and  not  flat  eggs,  i.6'.,  their  micropylar  axis 
appears  to  be  vertical  and  not  horizontal  to  the  surface  on  which  they 
are  laid,  but  further  examination  shows  that  this  is  not  so,  that  they 
are  in  reality  laid  one  upon  the  other  and  not  upon  the  twig  round 
which  they  are  placed,  being  but  loosely  attached  thereto  in  the  Mala- 
cosomas,  and  readily  slipping  off  in  mass  if  the  twig  contract  by  drying. 
Their  resemblance  in  position  to  upright  eggs  is  only  then  an  extreme 
development  of  the  condition  observable  in  Endromis  aud  the  Satumias 
in  which  the  eggs  are  piled  upon  each  other.  The  eggs  of  Tnchiura 
crataetji  and  Poeeilocampa  jwpuli  are  both  laid  in  linear  series  side  by 
side  on  a  branch,  their  long  axes  parallel,  in  numbers  extending  from 
four  or  five  to  a  dozen,  those  of  the  latter  species  being  often,  however, 
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placed  singly  and  irregularly.  The  eggs  of  Eutricha  quercifoLia  are  laid 
in  small  groups  on  twigs  (often  placed  more  or  less  on  each  other). 
Those  of  Macrothylaeia  riibi  may  be  attached  to  almost  anything  in  the 
near  neighbourhood  of  their  food,  and  there  is  a  batch  in  the 
British  Museum  coll.  placed  round  and  round  a  twig,  almost  as 
in  MalacoHoma,  but  irregularly,  loosely,  and  without  any  cementing 
material,  whilst  those  of  Pachtfjantna  tnfolii  and  Coamotriclie  }Myta- 
toria  are  slightly  attached  to  stems  of  grass  or  other  plants.  The 
female  Lcudocampa  quercus  is  reported  to  sprinkle  her  eggs  loosely 
when  on  flight,  but  one  may  be  inclined  to  doubt  whether  this  state- 
ment is  always  correct.  We  know,  of  course,  that  like  the  female 
of  0.  jioixLUmay  she  will  lay  her  eggs  freely  in  one's  hand  whilst 
being  held,  but  the  eggs  of  the  latter  are  sticky  and  adhere  to  each 
other,  whilst,  on  the  other  hand,  those  of  L.  quercm  are  not,  yet  the 
female  of  the  var.  callunae  is  recorded  as  having  been  observed  attach- 
ing her  eggs  to  heather  twigs,  and  we  once  had  eggs  that  appeared  to 
belong  to  this  species  sent  to  us  that  were  firmly  attached  to  a  stone. 
Bacot  observes  that  he  has  never  known  the  eggs  of  the  typical  form 
or  of  the  various  continental  races  that  he  has  bred  to  be  attached  to 
anything,  the  moth  dropping  her  eggs  as  soon  as  fertilised,  although 
possibly  they  have  been  retained  for  several  days  previous  to  copulation. 
If  kept  for  any  length  of  time,  however,  females  of  this  species  will  lay 
infertile  eggs,  but  when  once  pairing  has  taken  place  egglaying  com- 
mences immediately,  in  from  ten  to  twenty  minutes. 

The  Lachneid  larvsB  are  exceedingly  beautiful,  often  densely  hairy, 
usually  with  the  primary  tubercular  warts  flattened  and  spread  out, 
and  much  obscured  by  the  secondary  hairs,  which,  in  some  genera, 
form  a  thick  coating  spread  over  the  whole  skin.  In  other  genera, 
however,  the  lateral  hairs  are  those  particularly  developed,  and  then  in 
directions  that  tend  to  make  the  larvie  inconspicuous  when  resting 
outstretched  upon  a  twig.  This  is  particularly  noticeable  in  the 
EiUrichiilae,  Tnchinray  &c.  Even  the  apparently  conspicuous  larva  of 
L.  quercm  can  scarcely  be  observed  when  so  extended,  in  spite  of  the 
striking  intersegmental  and  lateral  tints  which  are  so  conspicuous  when 
it  is  crawling. 

With  regard  to  the  structure  of  the  Lachneid  larvee,  Dyar  states 
that  *^  the  primitive  first  stage  has  disappeared  ;  the  mature  warts  are 
greatly  reduced  and  obscured  by  secondary  hairs  ;  tubercles  iv  and  v 
appear  to  have  dropped  back  into  line  in  the  first  larval  stage.'*  W^e 
are  not  quite  clear  as  to  this  quotation.  It  is  true  that  the  primitive 
first  stage  has  largely  (or  wholly)  disappeared,  and  we  suspect  has  been 
thrust  back  into  the  stages  passed  within  the  egg  before  hatching ;  it 
is  also  true  that  the  mature  warts  are  much  spread,  often  (especially  i 
and  v)  reduced,  and  obscured  in  certain  genera  by  secondary  hairs,  but 
we  are  not  quite  clear  as  to  what  is  meant  by  iv  and  v  *'  appear  to  have 
dropped  back  into  line  "  in  the  first  larval  stage.  On  many  grounds 
the  Lachneids  must  be  looked  upon  as  a  moderately  generalised  super- 
family,  although  from  a  larval  point  of  view  they  form  a  highly 
specialised  one,  with,  however,  considerable  differences  as  to 
the  degree  of  specialisation,  niter  ae,  and  if  by  ''  dropping 
back"  Dyar  means  to  suggest  a  degeneracy  from  a  more  special- 
ised fonn  previously  reached,  we  should  demur,  as  we  consider 
the  position  of  these  tubercles  to  be  simply  an  illustration  of  an  other- 
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wise  specialised  larva  retaining  a  useful  ancestral  character  in  the  posi- 
tion of  the  warts,  which  parts  have,  however,  been  specialised  in  another 
direction  by  the  development  of  the  lateral  hairs  arising  therefrom,  in 
order  to  meet  new  protective  needs.  These  hairs  bend  downwards  to 
the  resting-place,  and  thus  produce  a  continuity  of  surface,  which  is 
an  aid  to  the  perfecting  of  the  resemblance  which  the  larva  bears  to  its 
surroundings,  by  minimising  the  effect. of  light  and  shade.  It  is  the 
lateral  hairs  (from  iv  and  v)  that  most  largely  produce  this  result. 
The  dorsal  secondary  hairs  of  some  Lachneid  groups  develop  into  the 
well-known,  offensive,  urticating  hairs.  With  regard  to  the  ordinary 
primary  hairs  of  the  larvae  of  this  group,  it  would  appear  that  those  of 
many  species  are  finely  serrated  in  the  first  instar,  but  the  character 
is  soon  lost,  and  no  larva  of  the  British  species  seems  to  have  such 
hairs  in  the  adult  stage.  One  would  suspect,  however,  from  the 
frequency  with  which  they  occur  in  the  early  stages  that  the  ancestral 
Lachneid  larva  had  serrated  hairs — those  of  Poecilocampa  popidi, 
Trichiura  cratacffi,  Maldcnsotna  nemtria,  M.  franconica,  M.  castrensis, 
Pacfuftfastna  trifoliiy  and  Cnamotnche  jwtatoria  have  them  when  young 
— but  the  character  has  been  gradually  lost,  and  is  now,  as  we  have 
just  noted,  only  present  in  the  early  instars  of  certain  larvse.  The 
development  of  secondary  hairs  is,  however,  very  remarkable.  These, 
in  certain  specialised  larvae,  present  very  striking  developments — scale- 
like, spear-like,  grass-blade-like,  &c.,  in  Kntricha  querci foliar  Dendro- 
limm  pini,  &c.,  besides  the  long,  fine,  spindle-shaped  urticating  hairs, 
in  Macrotfiijlacia  rubi,  Lasiocampa  qucrcmj  <fcc. 

A  most  interesting  note  on  the  structure  of  certain  scales  (or 
modified  hairs)  found  in  the  larva  of  E.  tptercifnlia  is  written  oy 
Packard,  who  says  that,  in  examining  the  median  dorsal  tufts  on  the 
2nd  and  8rd  thoracic  segments  of  this  species,  he  found  that  they 
were  composed  of  broad,  lanceolate,  oval  'scales,  which  were  opaque 
and  dark  steel-purple  in  colour,  with  the  surface  quite  regularly 
striated,  though  not  invariably  so  ;  the  strise  not  appearing  to  extend 
to  either  end.  These  scales  vary  in  shape  and  size,  some  being  narrow 
and  with  a  simple  point  at  the  distal  end,  while  the  majority  are 
variously  notched  or  toothed.  They  thus  appear  to  be  true  scales, 
like  those  on  the  wings  of  lepidoptera.  In  the  same  species,  the 
lateral  tufts  along  the  body,  each  contain  a  few  long  hairs  with 
flattened  ends,  the  latter  varying  in  shape  from  oval  to  triangular, 
with  the  ends  often  very  broad  and  ragged,  and  with  from  one  to  four 
very  irregular  teeth  ;  no  striae  are  perceptible  on  these,  and  the  hairs 
throughout  are  colourless  and  transparent.  He  then  adds  that,  on 
examining  the  lateral  tufts  of  (rastropacha  amoieanay  he  found  **  some 
very  long  similar  hairs  flattened  at  the  end,  and  of  extraordinary  form, 
usually  projecting  beyond  the  simple  hairs ;  some  ending  in  regular 
lanceolate  oval  shapes,  with  the  point  much  attenuated,  others  broader, 
while  some  are  oval  and  broad  at  the  end  which  terminates  in  a  fine 
attenuated  point,  with  usually  three  minute  teeth  at  the  base.  They 
are  similar  in  shape  to  those  of  (rantropacha  qiiercifolia.  On  turning 
over  the  beautiful  plates  of  Burmeister's  Atlas  of  the  Lejndoptera  of  Vie 
Arijentine  lit'pitblicj  one  finds  that  the  author  represents  on  pi.  22,  fig. 
9,  similar  long  hairs,  much  flattened  and  expanded  at  the  ends,  with 
three,  four,  or  five  long  slender  teeth,  in  the  larva  of  his  CluiUKampa 
pruximay  which,  however,  seems  to  differ  from  ClUiocampa  proper.   The 
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hairs  are  visible  to  the  naked  eye,  and  are  much  more  regular  than 
any  I  have  seen,  and  are  also  striated,  with  beads  or  clear  spots.  In 
G.  americana  the  scales  forming  the  dorsal  tufts  both  on  the  two 
hinder  thoracic  segments  and  on  the  8th  abdominal  are  very 
different  from  those  of  the  European  species;  they  are  dark  and 
opaque  but  are  long,  narrow,  flattened,  very  gradually  increasing  in 
width  to  the  end,  which  has  a  single  notch,  and  from  the  single 
notch  an  impressed  line  or  stria  extends  along  the  middle  for  some 
distance.  These  flattened  hairs  seem  common  to  the  family  of  Lasio- 
campidaef  and  should  bo  looked  for  in  the  European  species  of  this  group. 
In  the  larva  of  Heteropacha  rileijana  there  are  no  dorsal  scales,  but  some 
of  those  in  the  lateral  tufts  have  flattened  ends,  which  are  very  long 
and  slender,  lanceolate  oval,  with  the  tip  much  attenuated.  I  have 
been  unable  to  discover  these  singular  scales  and  flattened  hairs  in 
ClmocampO'  americana^  or  C,  neustna  of  Europe,  or  in  any  other 
family  of  lepidoptera,  except  in  the  hairy  Noctuina  or  Noctuo-bom- 
byces,  or  Bombycoidea,  where  the  hairs  with  flattened  ends  probably 
occur  in  the  more  hairy  and  pencilled  species.  In  the  larva  of  the 
common  American  Acnmycta  hastulij'era,  many  of  the  barbed  hairs 
forming  the  black  pencils  are  flattened  at  the  end  and  black,  but  not 
striated.  These  specialised  and  highly  differentiated  setae,  so  like  the 
scales  of  adult  lepidoptera,  appear  to  be  of  use  in  rendering  the  pencils 
and  tufts  more  conspicuous  and  stiff.  The  shortest  and  broadest, 
striated,  scale-like  setae  occur  on  the  low,  broad,  stout,  dorsal  median 
tubercles  of  Gantropachay  and,  perhaps,  add  a  repellent  nature  to  these 
shiny  dark  metallic  tufts.  At  all  events  the  occurrence  of  such  scales 
is  an  interesting  example  of  the  acceleration  of  development  of  the 
setae  in  these  larval  forms,  and  it  is  not  improbable  that  in  the  ancestors 
of  the  Lasiocaiiipidae  they  were  characters  acquired  during  the  later 
stages  of  their  larval  lifetime.*'  Bacot  has  observed  that  the  larva  of 
Dendrolimm  pini  has  also  very  specialised  scales  of  a  somewhat  similar 
character. 

We  have  already  (ante^  vol.  i.,  pp.  120  et  seq,)  given  a  brief  review 
of  the  chief  general  characters  presented  by  the  Lachneid  lar\'a,  and 
have  shown  that  the  tubercles  are  in  great  measure  specialised,  and  that 
there  is  also  much  specialisation  exhibited  in  the  formation  of  a  thick 
hairy  coat  developed  from  the  skin  and  not  from  the  tubercular  hairs, 
whilst  the  tubercles  proper,  or  their  warts,  become  atrophied  in  the  older 
lars^al  stadia.  In  position,  i  and  ii  form  ordinary  trapezoidal  tubercles, 
i  usually  very  strongly  developed  compared  with  ii  (in  P,  jwpHli,  ii  is 
larger),  wart-like,  and  bearing  several  hairs,  whilst  the  latter  is  weak 
and  bears  only  a  few  hairs  (ii  is  atrophied  in  Saturniids)  ;  iii  also  is 
poorly  developed  with  only  one  or  two  hairs ;  iv  and  v  are  both  sub- 
spiracular,  iv  large,  v  ill-developed,  and  generally  coalesced  with  iv 
even  in  the  earlier  stages,  whilst  vi  is  fairly  well-developed  towards  the 
base  of  the  leg.  A  number  of  secondary  hairs  on  the  anterior  portion 
of  each  segment  tends  greatly  to  obscure  the  true  tubercular  structures. 
The  more  generalised  Lachneid  larvae — c/j,,  Kuataudingena  randalicia 
— have  i  and  ii  large  and  elongate  transversely,  an  Anthrocerid  feature; 
P.  populi  larva  has,  as  we  have  noted,  ii  larger  than  i,  a  somewhat 
peculiar  feature  in  this  group,  whilst  in  the  first  instar  Pachi/ffantn'a 
trijhliif  Lasiacampa  qiteriufi,  Kutiivha  (jtifm/oUa,  Ac,  have  both  i  and  ii 
large,  many-haired  warts,  iii  also  a  large  many-haired  wart,  and  iv  +  v 
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a  large  many-haired  wart,  as  in  the  Anthrocerids.  On  the  other 
hand,  in  Triehiuray  Lachjieiftf  and  Malacowinay  ii  is  very  ill-developed, 
i  being  much  larger.  In  the  last-named  genus  iii  is  a  single-haired 
chit inous- based,  generalised  tubercle,  whilst  in  Triehiuray  iii  and 
iv  +  V  form  large  many-haired  warts  as  in  Pachy*/astriay  Lasiocampay 
Entrielta,  &c.  The  character  of  the  tubercles  in  the  first  instar  is  well 
illustrated  by  the  following  table  drawn  up  by  Bacot : 

Poecilocampa. — i  smaller  than  ii,  both  many-haired  warts,  iii  small  (2  or  3 
hairs),  iv  and  v  close  together,  many-haired  warts  (iv  larger  than  v). 

TrichUira. — i  large  many-haired  wart,  ii  small  single-haired  tubercle,  iii  many- 
haired  wart,  iv  +  V  a  combined  many-haired  wart. 

LachneU, — i  larger  than  ii,  i  with  3  or  4  large  hairs,  ii  very  small  with  2  small 
hairs. 

Malaeosoma. — i  much  larger  than  ii,  both  chitinous  warts,  i  large  and  bearing 
4  or  more  large  hairs,  ii  small  and  bearing  only  two  small  ones,  iii  a  single-haired, 
chitinous-based,  generalised  tubercle,  iv  and  v  represented  by  a  double  generalised 
tubercle  bearing  2  hairs. 

Pachygastria. — i  and  ii  large  many-haired  warts,  i  larger  than  ii,  iii  a  many- 
haired  wart,  iv  +  V  a  large  many -haired  wart ;  also  a  supplementary  prespiracular. 
many-haired  wart  (?  newly -developed  not  a  primary  tubercle). 

lAuiocampa. — i  and  ii  large,  many-haired  flattened  warts  or  cushions,  much 
more  specialised  and  flattened  than  in  Pachygattria  and  Poecilocampa,  iii  large, 
many-haired,  more  wart-like  than  i  and  ii,  iv  +  v  large,  many-haired  wart ;  a 
large  supplementary  prespiracular  on  anterior  edge  of  segment. 

Cogmotriche, — i  large  and  many-haired  wart,  ii  smaller  (but  still  large)  many- 
haired. 

Eutricha, — i  and  ii  large  many-haired  warts,  iii  large  many-haired  wart,  iv  + 
V  very  large ;  supplementary  prespiracular  on  anterior  edge  of  segment. 

Demlrolimus. — i  large  many-naired  wart,  ii  also  large  and  many-haired  (but 
smaller  than  i),  iii  a  large  and  many-haired  wart,  iv  -{-  v  large  many-haired  wart 
(rather  posterior);  supplementary  prespiracular  many-haired  wart  also  present. 

For  comparison  the  tubercles  of  Bomhyx  niori  have  been  worked 

out,  and  result  as  follows  : 

Bomhyx  mori. — i  large,  flat,  with  4  setffi,  ii  minute,  a  chitinous  button  giving 
rise  to  a  single  hair,  iii  small,  bearing  2  or  3  hairs,  iv  is  post-  and  v  subspiracular. 

Bacot  further  notes  that  "  compared  with  the  Psychids,  Noctuids, 
&c.,  we  are  on  the  whole  correct  in  saying  that  the  more  generalised 
larvaB  of  the  Lachneids  have  lost  the  generalised  tubercles  and  setae, 
whilst  the  more  specialised  larvae  are  in  a  fair  way  to  lose  the  many- 
haired  warts  that  replace  the  primitive  tubercles  in  the  first  instar  as 
well.  In  all  the  Lachneid  larvae  examined,  with  the  exception  of  P. 
jHqndiy  i  is  larger  and  more  important  than  ii.  The  reverse  is  the  case 
in  P.  populiy  and  may  point  to  the  species  having  branched  from  the 
primitive  stock  much  earlier  than  the  others  (a  view  supported  to  some 
extent  by  the  characters  of  the  egg),  or,  more  probably,  it  may  merely 
be  an  aberrant  development  from  some  unexplained  cause.  In  this 
connection  we  may  suppose  that  only  a  slight  tendency  to  have  a  weak 
ii  was  present  in  the  primitive  stock,  or  we  may  assume  that  it  was  as 
strongly  marked  a  character  as  in  Malacoaomay  in  which  genus 
degeneration  has  not  even  yet  gone  so  far  that  it  might  not,  under 
special  conditions,  increase  at  the  expense  of  i.  The  chief  reason  for 
holding  the  view  that  the  large  size  of  ii  in  P,  popnli  may  be  a  special 
development  is,  that  the  lateral  tubercles  of  P,  popnli  are  not  so 
generalised  as  in  Malaeosoma  in  the  first  instar.  It  may  be  here 
remarked  that  the  general  dwindling  tendency  of  ii  obser\*able  in  the 
Lachneids  is  also  very  strongly  marked  in  Bombyx  mori  which  is 
presumably  related  to  the  Lachneid  as  well  as  to  the  Saturniid  and 
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Sphingid  superfamilies.  In  this  connection  one  may  notice  that 
although  the  naked  Sphingid  larvee  show  primitive  tubercles  of  a 
generalised  kind  in  the  first  stage,  and  these  may  lead  one  to  assume  the 
larvsB  to  be  of  a  more  ancestral  form  than  those  of  the  Lachneids,  yet  the 
development  of  the  adult  Sphinx-like  larva  of  Endromis  rerskohra,  from 
a  Lachneid-like  larva  in  its  first  instar,  together  with  a  somewhat 
parallel  development  in  the  larva  of  B.  moH  suggest  that  the  Sphingids 
may  be  a  special  development  of  the  original  Lachneid  stirps.  With 
regard  to  the  supplementary  prespiracular  wart,  already  noticed  as 
being  present  on  the  anterior  border  of  the  segments,  it  is  highly 
improbable  that  it  has  any  connection  with  the  primary,  subspiracuku: 
tubercle  v  ;  it  must  be  secondary  and  independently  developed.  One 
may  here  note  the  prominent  development  of  i  on  abdominal  segment 
8,  which  in  some  larvsB  forms  a  sort  of  hump  ;  it  is,  one* suspects,  a 
good  evolutionary  character  but  one  does  not  ifeel  any  confidence  in 
dealing  with  it  owing  to  a  similar  parallel  development  in  the  Notodonts 
and  other  more  or  less  unrelated  families.'* 

It  may  be  Well  to  note  here  the  great  development  of  the  prothoracic 
lateral  tubercles  in  the  early  stadia  of  the  Lachneid  larvae.  Bacot 
terms  them  **  ear-tubercles.'*  Packard  observes  that  those  of  the 
newly-hatched  larvae  of  Artace  ruhHjyalpen  project  outwards  and  consist 
of  a  large,  piliferous,  amber-coloured  tubercle,  three  times  as  large  as 
those  behind  it  on  the  succeeding  segments.  Other  marked  features 
in  some  Lachneid  larvae  are  the  extra  size  and  length  of  the  thoracic 
segments.  One  may  also  mention  that  the  arrangement  of  the  dorsal 
tubercles  on  the  meso-  and  metathorax  appear  to  be,  in  the  species 
examined,  the  same  as  on  the  abdominal  segments. 

We  have  already  referred  to  the  larva  of  Kustaudingeiia  vandalicia, 
which  Dyar  describes  as  a  curious  larva,  having  but  little  the  appear- 
ance of  those  of  the  modem  Lasiocamjndae,  its  abundant,  rather  stiff 
hairs  and  conspicuous  warts  giving  it  the  appearance  of-  an  Arctian. 
He  describes  the  tubercles  as  *'  i  and  ii  large,  elongate  transversely,  iii 
more  rounded,  iv  and  v  in  line  below  the  spiracle,  vi  moderate,  leg- 
plates  pale ;  on  the  thorax  three  warts  above  the  stigmatal  warts,  the 
two  upper  in  line  longitudinally,  large,  equal,  elongate  transversely, 
the  third  wart  more  rounded,  the  stigmatal  and  subventral  warts 
smaller.**  He  adds  that  '<  this  arrangement  is  exactly  that  of  the  first 
stage  of  Toljipe  velleda,''  The  suppression  of  the  larval  tubercles  in 
this  latter  species  is  discussed  by  Dyar  (ZVw.  BohU  S(k\  Nat.  Hist,, 
xxvii.,  pp.  144-5) ;  he  observes  that  the  arrangement  of  the  warts  in 
stage  1  is,  in  this  species,  as  in  Clisiocampa  {vide.  Psyche,  vii.,  pp. 
259-260),  but  the  confusing  secondary  warts  on  the  anterior  part  of 
the  segments  in  the  latter  genus  are  not  present  here.  On  the  abdomen 
V  is  smaller  than  iv,  and  all  except  i  and  vi  are  greatly  reduced.  These 
two  warts,  i  and  vi'-',  alone  are  present  in  the  adult  larva.  On  the 
thorax  there  are  three  warts  above  the  stigmatal  wart,  the  middle  one 
posterior  to  the  others.  The  two  lower  are  rudimentary,  and  in  the 
adult  larva  only  three  warts  persist,  corresponding  probably  to  1  +  I^» 
iv  +  V,  and  vi.**  It  appears  to  us  that  the  above  description  of  the 
large  tubercular  wart&  i,ii,iii  of  Kuataudimjeria  agrees  much  more  closely 
with  that  of  the  Eutrichids  in  their  first  instar  than  with  Malacomma 

*Kot  ii  and  v  as  stated  in  Ann.  New  York  Acad,  ScUncej  viii.,  p.  229. 
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{Clmocampa)  or  Tolype^  which  have  ii  and  iii  greatly  reduced  (two 
hairs  on  ii  and  one  or  two  only  on  iii  in  MalacoHoma)  in  the  first  instar, 
although,  as  Dyar  says,  the  arrangement  or  position  is  the  same.  In 
fact,  there  appears  to  be  but  little  difference  in  the  position  of  the 
Lachneid  larval  tubercles,  i  and  ii  being  trapezoidal,  iii  supraspiracular, 
iv  and  v  subspiracular,  with  a  tendency  to  coalescence,  and  iv  to  be 
pushed  back  posteriorly. 

Bacot  says  that  the  larval  head  forms  a  fairly  good  rough  guide  as 
to  a  generalised  or  specialised  first  stage — the  former  being  shiny  and 
the  latter  dull  in  appearance.  Almost  all  the  larvaB  examined,  except 
those  of  Eutricha  qmrcifolia  and  Dendrolimus  pini^  have  it  shiny  in  the 
first  instar,  whilst  nearly  all  have  it  dull  and  often  brightly-coloured 
in  the  later  stages. 

The  larv8B  of  the  British  Lachneids,  according  to  Bacot,  divide 
broadly  into  two  groups  (with  a  possible  third  group  for  Poecilocampa 
poindi) :  (1)  The  Lachneid  group — jiemtria,  castrensUj  cratattji,  lanen- 
tru^rubiytn/idiiyquercus,  (2)  The  Eutrichid  group — [wtatoriat  ilicifolia, 
quercifolia.  In  the  latter  group  K,  qnercifolia  is  much  more  specialised 
than  C.  potatoria,  and  appears  to  be  quite  as  highly  developed  among 
the  Eutrichids  as  does  L.  qiiercus  among  the  Lachneids.  The 
larvae  of  the  first  group  show  a  great  deal  of  individual  specialisation, 
but  the  Malacosoma  larvse  are  considered  as  perhaps  nearest  the 
primitive  form.  The  larvae  of  P.  trifolii,  L,  quercns,  and  M,  mhi  have 
the  short  secondary  hairs  developed  into  a  loose  fur,  which  easily  rubs 
off,  and  which,  by  the  mechanical  properties  due  to  their  small  size, 
delicacy,  fineness,  and  sharpness,  produce  urtication  if  they  enter  the 
skin.  The  startling  coloration  of  some  of  these  larvae — L.  quercm^  21, 
rubiy  &c. — which  suddenly  display  their  dark  rings  when  disturbed, 
probably  has  a  warning  significance,  and  this  possibly  has  also  been 
the  case  at  a  previous  time  with  the  coloration  still  exhibited  in  the  early 
stages  of  P.  }Hqmli,  M,  rubi,  &c.,  in  which  the  rings  or  spots  of  colour  exhi- 
bited by  the  young  larvae  suggest  strongly  that  this  was  at  one  time  the 
adult  coloration  and  had  a  warning  significance,  but  has  now  been 
forced  back  to  the  early  stages  in  favour  of  later  and  more  success- 
ful developments.  There  can  be  no  doubt  that  the  coloration  of  L. 
qiierciis,  K.  qnercifolia,  &c.,  are  marvellously  protective  when  at  rest. 
Bacot  considers  that  the  oblique  stripes  are  the  most  generalised  larval 
markings,  but  they  are  much  modified  in  some  species.  The  subdorsal 
spots,  dorsal  coloured  patches  on  the  meso-  and  metathorax,  as  well  as 
the  blue  stripes  and  patches  on  the  subdorsal  and  lateral  areas  are  also 
considered  generalised  characters,  because  remnants  of  them  can  be 
traced  in  so  many  species. 

There  is  a  tendency  in  some  of  the  genera  for  the  larvae  to  be 
gregarious,  and  the  habit  is  more  particularly  strong  in  the  early  stages 
and  rarely  (if  ever)  maintained  in  the  full-grown  larvae.  It  is  of  course 
less  marked  in  those  species  which  scatter  their  eggs.  The  larvae  of 
Malacosoma  generally  spin  large  silken  webs  which  are  common  to  a 
whole  brood,  and  this  habit  has  obtained  for  them,  in  America,  the 
popular  name  of  *'  tent "  caterpillars.  Still  more  conspicuous  is  the  large 
web,  formed  hy  Laclnms  lanestrin,  which  covers  a  considerable  area,  and 
into  which  the  larvae  retire  when  not  feeding  or  sunning  themselves. 
Others  show  no  tendency  to  be  gregarious,  and  rest,  stretched  out  at 
length  on  the  twigs  of  their  respective  food-plants,  their  long  sub- 
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spiracular  hairs  bent  downwards  over  the  edge  of  the  twig,  which,  added 
to  their  mottled  coloration,  make  the  larv8B  very  difficult  of  detection. 
Those  of  Kutricha  quercifolia  are  perhaps  pre-eminent  in  this  respect. 
The  adaptive  protective  resemblance  of  the  larva  of  this  si)ecies  to  its 
resting-place  is  much  increased  by  the  row  of  fleshy  protuberances 
along  the  sides  of  the  caterpillar,  which  enables  it  to  rest  on  twigs  and 
tree-trunks  by  day  without  casting  a  sharp  shadow.  Similar  lateral 
developments  are  seen  in  the  larvte  of  P,  populiy  Catocalaf  kc^  and 
there  is  no  doubt  that  the  lateral  drooping  hairs  of  Entncha  quercifolia 
and  Poecilocawjia  populi  help  to  produce  a  more  perfect  protective  result. 
Packard  says  that  the  study  of  a  collection  of  central  African  Lasiocampid 
larvae  from  the  Upper  Congo  (the  group  being  especially  well-developed 
in  the  tropics  of  South  America,  Africa,  and  Asia,  where  they  rival  in 
size  the  colossal  Attact)  shows  that  the  armature  of  their  spines  is  the 
most  formidable  of  any  of  the  Bombyces  {in  sensn  latiore),  and  he  fur- 
ther adds  that  *^  the  most  spiny  forms  appear  to  be  tropical,  which  tends  to 
prove  that  originally  nearly  all  our  spiny  caterpillars  appeared  in  warm 
regions,  whilst  the  densely  hairy  forms  (<'.//.,  Arctians)  predominate  in 
cool,  temperate  regions."  Bacot  observes  that  the  Arctiids  of  the 
temperate  regions  tend  to  have  a  much  more  spiny  and  formidable 
armature  than  the  Lachneids  of  the  same  region. 

The  differences  in  the  cocoons  made  by  the  Lachneid  larvae  are  very 
striking.  Lachneis  lajiestri^,  PachytiaMria  trifolii,  and  Lasiacampa  qiiercm, 
make  the  close,  hard,  dense,  egg-shaped  cocoons  from  which  the  name 
Eggar  has  been  derived,  and  which  closely  resemble  the  very  similar 
cocoons  spun  by  the  Cochlidids.  These  cocoons  are  coloured  with  a 
fluid  which  is  poured  out  upon  the  silk  from  the  alimentary  canal,  and 
is  supposed  to  be  a  chlorophyll  product,  whilst  they  are  hardened  by  a 
deposit  of  oxalate  of  lime  secreted  in  the  malpighian  tubules  and 
poured  out  from  the  anus  upon  the  silk  when  it  has  been  woven. 
Starvation  just  previous  to  spinning  by  not  supplying  the  larva  with 
the  requisite  chlorophyll  stain  results  in  the  formation  of  a  pale- 
coloured,  whitish  cocoon.  Some  of  the  cocoons  of  />.  lanestris  are 
dark-coftee- coloured,  and  they  vary  through  different  grades  of  intensity 
to  white.  Even  in  nature  some  of  the  cocoons  of  L.  quercm  are  pale 
brown,  others,  especially  of  var.  calhniae,  are  frequently  almost  black, 
and  one  is  forced  to  the  conclusion  that  the  general  darker  coloration 
of  the  cocoon  of  the  latter  is  due  to  the  different  food-plants,  especially 
if,  as  has  been  suggested,  the  colouring  matter  is  a  direct  derivative  of 
the  chlorophyll  in  the  food,  the  chlorophyll  of  some  plants  being 
notably  darker  than  that  of  others,  although  it  would  appear  also  that 
moisture  has  considerable  effect  in  darkening  some  cocoons.  The 
soft,  somewhat  flimsy  cocoons  of  J/,  nemtna  and  .1/.  cantriims,  with 
their  pale  yellow  or  sulphur-coloured  particles  of  aragonite  mixed  with 
the  silk  are  very  different  from  those  just  described,  but  like  them, 
they  often  lose  their  characteristic  colour,  and  become  white.  This  form 
of  cocoon  is  not  unlike  that  of  Cosmotrivhe  potatoriay  which  is,  however, 
more  parchment-like,  and  this,  again,  except  in  colour  and  texture,  is  not 
very  dissimilar  from  that  of  K,  qiierci folia ^  whilst  it  is  very  similar  to  that 
of  a.  Hid  folia.  The  cocoon  of  Macrothiflacia  ruhi  appears  to  be  a  very 
strongly  modified  form  of  the  Malacosom a  cocoon,  forming  a  long  tubular 
structure,  sometimes  three  or  four  inches  long,  inside  which  the  pupa 
moves  up  and  down  to  take  advantage  of  the  sun.    As  a  rule,  however, 
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theLachneid  pupa  has  bat  little  freedom  of  movement  within  the  cocoon, 
being  well  attached  to  the  cast  larval  skin,  which  in  turn  is  usually 
fastened  to  the  inside  of  the  cocoon.  The  cocoons  of  P.  pojndi  and  T. 
nato^Z/iare  very  different  from  those  of  the  other  British  Lachneid  species ; 
they  are  mixed  with  pieces  of  extraneous  matter,  and  as  they  are 
usually  spun-up  in  a  crack  in  the  bark,  or  even  under  the  surface  of 
the  ground,  they  bear  considerable  resemblance  to  the  cocoons  of  some 
Notodonts  and  Noctuids. 

It  is  a  not  uncommon  occurrence  for  two  larvflB  of  L.  lamntrU  to 

spin  a  common  cocoon  and  for  both  to  pupate  therein.     Vaughan, 

Hewett,  Foddy,  and  others,  have  recorded  such,  whilst  Russell  states 

that  of  a  large  brood,  the  majority  formed  single  cocoons,  others  double, 

while  in  some  instances  a  general  cocoon  was  formed  by  three  or  more 

of  the  larvae.     Clark  records  a  cocoon  of  i^  trifolii  with  two  exits, 

containing,  however,  only  one  pupa.     This  is  most  interesting,  because 

this  species  does  not  spin  a  regular  exit  to  its  cocoon,  as  does  Satumia 

pavonia^  in  the  cocoons  of  which,  the  formation  of  a  double  exit  is  not  at 

all  unusual.  Malacosoma  nemtriaolso  makes  double  cocoons  occasionally. 

The  pupa  is  of  the  ordinary  obtect  type  having  the  5th  and  6th 

abdominal  segments  free  in  both  sexes.     It  has,  however,  the  dorsal 

head-piece  distinctly  developed,  and  since  this  is  a  character  specially 

distinctive  of  the  older  forms  of  pupae,  it  suggests  strongly  that  this 

superfamily  is  rather  low  down  the  evolutionary  stem  to  which  it 

belongs.      On  dehiscence  the  head-coverings  remain   in  one  piece. 

Chapman  describes  the  Lachneid  pupa  as  being  of  stout  robust  form, 

rounded  at  both  ends,  tapering  slightly  in  the  abdominal  segments  but 

not  to  a  point  or  conical  extremity,  and  always  terminating  in  a  blunt 

rounded  end,  not  very  reduced  in  regard  to  the  general  size  of  the 

pupa.     It  is  usually  curved  in  the  abdominal  segments,  with  the 

convexity  forwards,  corresponding  very  often  with  the  form  of  the 

cocoon,  as  exemplified  markedly  in  the  pupa  of  M.  nibiy  but  perhaps 

never  quite  absent  even  in  such  squat  pupae  and  cocoons  as  those  of 

LavhneU  lamt^tris  or  Lasiocampa  (pwrcus.     It  is,  perhaps,  an  excess 

of  this  character  that  gives  the  peculiar  form  of  the  terminal  segments 

of  the  Malacosomas.     The  pupa  has  no  maxillary  palpi,  but  the  labial 

palpi  are  almost  always  represented,  often  notably.     The  structures 

observable  between  the  wings  ventrally  are — antennae,  first  and  second 

pairs  of  legs,  maxillae  and  labial  palpi.     No  femora  or  trochanters  are 

to  be  seen,  and  the  third  pair  of  legs  is  usually  quite  covered  by  the 

wings.    There  is  a  clothing  of  scattered  hairs,  not  hairs  of  the  definite 

tubercles,  but  stout  bristly  points  that  are  distributed  over  the  general 

surface,  and  in  some  species  thickly  stud  certain  parts  of  the  pupal 

skin,  being  very  pronounced,  and  these  often,  possibly  owing  to  the 

movement  of  the  pupa  in  the  cocoon,  become  covered  with  larval  hairs 

and  the  powdery  material  with  which  the  larva  loads  the  cocoon, 

forming  a  sort  of  felt.  The  pupae  of  Kntncha  qnercifolia  and  (imtropacha 

ilicifolia  are  good  examples  of  this.       In   many  species,   in  which 

the  pupa  is  nearly  smooth,  it  is  often  much  plastered  with  this  cocoon - 

felt  material,  and  in  a  species  from  Sierra  Leone,  the  larval  skin  is 

applied  to  the  chrysalis  in  a  similar  manner.     In  a  few  species  there 

appears  to  be  actually  no  cutaneous  hairs,  but  in  most  of  these,  even 

in  some  with  a  very  bright  polished  surface,  some  hairs  can  be  found 

in  the  infra-spiracular  region  and  on  the  9th  abdominal  segment.   The 
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cremaster  is  very  chftracteristic,  it  occupies  the  dorsal  half  of  the  10th 
abdominal  segment,  and  the  end  of  the  pupa  being  large  and  rounded, 
this  is  usually  a  considerable  area.  It  is  covered  with  short  stiff  hairs, 
almost  like  a  cocoanut  mat  in  some  cases,  even  when  there  are  hooks ; 
where  there  are  hooks,  they  are  these  same  hairs,  very  numerous,  of 
equal  size,  and  scattered  over  a  considerable  area.  In  a  few  species, 
the  cremaster  seems  to  have  disappeared  in  so  far  as  there  are  no  hairs 
or  hooks.  There  are  never  any  spinous  hooks  or  processes  such  as  we 
meet  with  in  Sphingids,  Noctuids,  &c. 

The  Lachneid  pupa  has  frequently  been  shown  to  be  not  unlike 
the  Notodont,  and  in  some  cases  the  resemblance  is  somewhat  marked. 
The  points  of  distinction,  according  to  Chapman,  are  : — 

1.  Labial  palpi, — Present  in  Lachneid,  not  in  Notodont  pupa. 

2.  Dorsal  head-piece. — Present  in  Lachneids  (usually  a  very  decided  quad- 
rangular piece).  In  Notodonts,  this  is  usually  a  vei^  narrow  strip,  slightly  broader 
at  one  end,  often  evanescent,  especially  in  the  living  pupa,  in  some  of  these  a  trace 
is  visible  after  dehiscence. 

3.  Hain, — Distributed  over  general  surface  in  Lachneids.  Antenna-basal 
l)airs,  and  sometimes  those  of  tubercles  proper,  only  present  in  Notodonts. 

4.  Texture. — In  Lachneids  the  texture  is  more  soft,  flimsy,  and  flexible,  and 
where  the  surface  is  smooth,  is  often  transparent.  In  Notodonts  the  texture  is  hard, 
brittle,  and  rarely  or  never  transparent. 

5.  Cremaster, — In  Lachneids  this  consists  of  fine  hairs  or  hooked  bristles 
spread  over  a  considerable  surface.  In  Notodonts  it  bears  a  definite  spine  or  spines 
with  hooks  as  processes  of  pupa.  Where  there  is  no  cremaster  the  surface  is  much 
more  polished  in  Notodonts. 

6.  Outline, — In  Lachneids  the  general  outline  is  curved  as  in  Tortricids ;  in 
Notodonts  it  is  straight. 

In  a  great  majority  of  cases  these  characters,  or  some  of  them,  are 
suflBiciently  pronounced  to  enable  a  pupa  to  be  referred  to  its  proper 
family. 

The  coloration  of  the  imagines  is  generally  brown  of  some  shade. 
This  has  probably  been  developed  from  a  dull  bufif  as  exhibited  by  the 
undersides  of  such  species  as  T.  crataeiji  and  (.'.  jMJtatoria  ?  .  The 
bright  yellow  and  rich  chocolate  colorations  met  with  are  certainly 
specialised  conditions  of  this  colour.  In  the  markings  it  will  be 
noticed  that  there  are  four  transverse  lines  crossing  the  forewings :  (1) 
Very  short,  quite  at  the  base.  (2)  Two,  crossing  the  centre  of  the 
wing,  one  each  side  of  the  discoidal  spot.  (8)  A  submarginal  wavy 
line.  All  the  variations  in  the  markings  are  shown  to  be  modifications 
of  these  lines,  and  we  are  inclined  to  look  on  the  fasciated  species,  as 
represented  by  L.  quercus,  and  the  unicolorous  aberrations  of  I\  tnfolu\ 
M.  castreymHf  &c,,  as  specialised  rather  than  generalised  forms.  In  the 
hindwings  the  short  basal  line  is  absent,  but  the  three  other  transverse 
lines  of  the  forewing  are  continued  on  the  hindwing  in  some  of  the 
species.  These  transverse  lines — four  on  forewing  and  three  on  hind- 
wing — are,  in  some  modified  form  or  other,  traceable  throughout  the 
Saturniids,  Endromids,  and  Sphingids,  and  also  in  the  Geometrids, 
Noctuids,  Pyralids,  &c.,  and,  there  can  be  but  little  doubt,  iform  one  of 
the  most  generalised  types  of  marking  on  lepidopterous  insects. 

With  regard  to  the  structural  peculiarities  of  the  imago  we  may 
note  that  in  this  superfamily,  Kellogg  states  (Ta,r(momic  value  of  scales 
of  Lepidoptera,  p.  89)  that  he  has  examined  scales  of  the  North  Ameri- 
can genera — Cluiocampa'',  Artace,  Tolypef  Heteropachaf  Gai>tropacha''\ 

*  CUsiocampa  equals  Malacosoma  and  Oastropacha  equals  Eutricha* 
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Glore}'ia,  Tltauma,  and  (the  rare)  Qiiadrhia.  The  typical  specialised 
scale  is,  he  says,  in  this  family  *'  especially  characterised  hy  its 
many  long  acute  fingers  or  teeth.  These  fingers  vary  in  length 
compared  with  the  whole  length  of  the  scale  from  tip  of  pedicel  to  tip 
of  middle  finger  from  one-third  of  this  length,  or  even  less,  as  in 
Clisiocampay  to  two-thirds  or  more,  as  in  Tolype,  The  scales  of  Clisio' 
campa  depart  most  widely  from  the  typical  scale  of  the  family  in  the 
shortness  and  small  number  of  fingers.  .  .  .  The  arrangement  of 
the  scales  in  rows  (in  (Uoverid)  is  fairly  apparent,  but  there  is  no  such 
regularity  or  tiered  arrangement  as  is  represented  by  the  more 
specialised  FrenataB."  He  further  notices  (Zor.  n't.,  pp.  65-66)  a  parti- 
cular form  of  scale  specialisation,  which  he  illustrates  by  reference  to 
Gloveriay  but  which  he  states  is,  with  certain  modifications  noted, 
pretty  fairly  characteristic  of  the  family  Laaiocampuiae.  The  scale-hair 
becomes  a  little  flattened  and  widened ;  then  it  divides  at  its  distal 
end  into  two  fingers,  the  cleft  not  extending  very  far  along  the  length 
of  the  scale  ;  a  shortening  of  the  proximal  portion  of  the  scale  and  a 
widening  of  that  part  of  the  scale  between  the  pedicel  and  the  base  of 
the  two  fingers  is  next  apparent.  Then  one  of  these  fingers  divides 
near  its  base  and  a  third  finger  is  formed,  which  grows  out  to  be  as 
long  as  the  other  two ;  or  both  the  original  fingers  send  out  shoots 
from  their  bases,  so  that  there  are  four  fingers.  The  proximal  portion 
of  the  scale  is  shortening  all  the  time,  and  the  space  between  the 
pedicel  and  the  bases  of  the  fingers  is  widening.  The  number  of 
fingers  may  increase  to  seven  or  eight,  and  the  proximal  portion  of  th^ 
scale  become  so  short  that  the  fingers  are  twice  as  long  as  the  uncleft 
portion  of  the  scale.  The  whole  line  of  specialisation  may  be  well 
illustrated  by  scales  taken  from  a  single  wing  of  Gloveiia  arizomim^, 

Bodine  notes  that  the  Lachneids  (with  the  Lacosomids'^  and 
Saturniids)  are  included  in  Comstock's  Frenulum-losers,  and  writing  of 
the  antennsB,  states  {Antennae  of  Lepidoptera,  p.  48)  that  **  the  most 
generalised  antenna  of  this  group  belongs  to  the  family  iMcosomidae, 
It  bears  a  close  resemblance  to  the  antennsB  of  the  Bomhycidae  and  the 
iMsiocamindae,  In  all  three  families  the  pectinations  are  long  and 
slender,  and  arise  from  the  ventral  aspect  of  the  segments.  They  are 
abundantly  supplied  with  hairs  of  the  third  type  and  have  pits  along 
the  dorsal  aspect,  especially  near  the  apex  of  the  pectinations.  In  the 
Lacosomuiae  the  pectinations  are  scaled,  and  there  are  fewer  pits  along 
the  dorsal  aspect.  A  study  of  the  antennae  alone  would  lead  to  the 
belief  that  the  Bomhycidae  were  more  closely  related  to  the  iMcosomidae 
than  to  the  other  Saturniina.  In  fact,  there  is  such  a  wide  difference 
between  the  antennae  of  the  first  (Bombycidae)  and  those  of  the  last 
two  families  of  the  Saturniina  (Citheyoniidae  and  Satiiniiidae)  that  the 
first  family  would  not  be  placed  in  the  same  superfamily  were  the 
classification  based  on  these  organs." 

The  frenulum  is  altogether  wanting  in  the  Lachneid  imago,  the 
much  produced  humeral  angle  of  the  hind-wings  serving  to  keep  the  pair 
of  wings  together,  to  almost  the  same  extent  that  the  frenulum  does. 

Among  other  interesting  points  relating  to  the  Lachneid 
imagines  is  the  marked  sexual  dimorphism  (the  females  much  exceed- 
ing the  males  in   size),  which  reaches  its  greatest  extreme  in  the 

*  Vidft  anteH,  vol.  i.,  p.  123. 
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PinaHiiae  of  Kirby,  where^  in  the  genus  Suana  and  its  allies,  we  find 
species  in  which  the  difference  is  most  extreme,  ^.//.,  the  males  may  be 
only  l^in.  across  the  wings,  whilst  the  females  may  have  three  times  that 
expanse.  The  African  genus  Hilbndes  contains  imagines,  the  wings  of 
which  are  destitute  of  scales  and  hence  transparent,  whilst  their  slender 
form  resembles  that  of  a  butterfly.  The  amazing  power  that  some  of 
the  virgin  females  have  for  <<  assembling  "  the  males  is  very  remark- 
able, and  dozens  of  males  of  M.  rnbi,  L,  quercftSf  and  P.  trifolii  are 
often  attracted  from  great  distances  by  such  a  female.  The  males  of 
most  of  the  species  are  strongly  attracted  by  light,  and  were  it  not  for 
this  mode  of  capture  (and  breeding)  many  of  the  imagines  would  be 
scarcely  known,  and  this  is  really  the  case  with  L.  lanestris  and  M. 
castrensiSf  the  imagines  of  which  have  rarely  been  observed  wild  in 
Britain,  abundant  as  the  larvce  are  in  many  localities. 

Bearing  on  the  question  of  sexual  dimorphism  one  may  here 
note  the  prevalence  of  gynandromorphous  forms  in  this  super- 
family,  the  difference  in  the  sexes  making  the  examples  very  con- 
spicuous and  remarkable.  These  specimens  vary  greatly  in  the  manner 
and  degree  of  combination  of  the  sexes  in  the  same  individual.  The 
most  common  form  possibly  is  that  in  which  the  whole  of  one  side — 
antenna,  thorax,  legs,  wings,  abdomen,  and  genitalia — is  typically 
male  and  the  other  side  female.  These  examples  almost  always  show 
a  laterally  bisexual  condition  of  the  genital  organs,  and  it  would  appear 
that  this  modification  of  the  latter  is  always  accompanied  by  the 
'lateral  division  in  which  the  insect  shows  the  modification  of  colour, 
wing-shape,  antennfle  and  legrstructure,  indicating  different  sexes,  on 
the  two  sides.  It  has  been  said  that  such,  insects  (if  they  could  be 
divided  longitudinally  through  the  head,  thorax,  and  abdomen)  would 
be  cut  into  a  male  and  female  half.  To  us  it  seems  that  the  modification 
of  the  sexual  organs  is  the  primary  cause  of  the  secondary  sexual  appear- 
ances, and  that  whenever  the  organs  are  modified  the  secondary  sexual 
characters,  as  represented  by  wing-shape,  antennsB,  colour,  <&c.,  follow  as 
a  natural  response  to  the  stimulus  afforded  by  this  modification  of  the 
actual  sexual  organs.  The  species  in  which  gyandromorphism  appears 
to  have  been  noticed  are — Tt-ichiura  cratae(fi,  Malaeosoma  nemtria,  M, 
caMrensis  and  var.  refieta,  M.  alpicoloy  Lachneis  lanestris^  Macrothylacia 
rubt,  PachyijaLstria  trifolii  var.  inedicatpnis,  Lasiocampa  querciis,  L. 
fasciatella  var.  excellent,  CosmoU-iche  potatoria,  Deruirolimm  pint, 
Eutncha  qnercifolia  and  K,  popuUfolia,  The  known  gynandromorphous 
examples  of  British  species  will  be  dealt  with  at  length  later. 

The  resemblance  of  the  resting  imagines  of  the  Lachneids  to 
dead  leaves  is  almost  too  well  known  to  need  repetition.  The  peculiar 
mode  by  means  of  which  the  costa  of  the  forewing  of  E.  qnercifolia  is 
made  to  resemble  the  midrib  of  a  brown  leaf,  the  veins  being  represented 
by  the  nervures  of  the  forewing  on  one  side  and  by  those  of  the  pro- 
truding ^4appet'*  of  the  hindwing  on  the  other,  and  the  almost  equally 
perfect  resemblance  of  a  Cpotatona ,,  hanging  from  a  stout  grass  or  sedge 
culm,  to  a  yellowish  leaf,  must  be  known  to  all,  and  Barrett  records  that 
near  Norc^dch,  some  years  ago,  he  saw  a  batch  of  eggs  of  L.  lanestris  on  a 
hawthorn  twig,  looking  particularly  velvety  and  exquisitely  arranged, 
so  he  picked  the  spray  and  had  carried  it  several  hundred  yards  before 
he  discovered  that  an  apparently  dry  hawthorn  leaf  drawn  closely  to 
the  stem  just  below  the  eggs,  was  really  the  living  female  moth,  still 
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clinging  to  the  place  on  which  she  had  »o  carefully  arranged  them. 
The  posture,  the  colour,  the  hrown  band,  even  the  white  spot 
harmonized  in  so  extraordinary  and  unexpected  a  manner  with  its 
position  and  surroundings  that  even  after  the  creature  was  discovered 
he  was  amazed  at  the  deception. 

With  one  exception,  the  much-vexed  question  of  the  specific  identity 
of  Lasi(H'a»ipa  quercm  and  L.  callmme^  the  British  species  of  this  super- 
family  are  well-defined,  and,  as  may  be  expected  from  the  great  geographi- 
cal range  of  most  of  these  insects,  they  offer  considerable  variation, 
but  possibly  the  variation  in  the  habits  of  a  widely  distributed  species 
in  its  earlier  stages  is  as  interesting  as  the  variation  in  the  appearance 
of  the  imago,  and  it  is  this  difference  of  habit  that  has  led  to  the 
suggestion  that  L.  callunae  is  specifically  distinct  from  L,  quercm^ 
although  it  is  not  generally  known  that  Tnchinra  crataeiji  and  its  var. 
ariae  offer  an  almost  parallel  instance  of  racial  habits  being  exhibited 
throughout  the  whole  period  of  the  insects*  existence,  and  we  have  in 
those  species  an  excellent  illustration  of  how  isolation  by  diverse 
habits  may  aid  in  the  differentiation  of  species  from  a  common  stock, 
whilst  it  is  evident  that  the  racial  peculiarities  of  L,  qnenm  &ndcalltinae 
and  T,  crataeiji  and  ariae  have  gone  far  towards  the  necessary  point, 
although  they  have  not  yet  reached  it  by  becoming  thoroughly 
differentiated.  In  Scotland,  and  on  the  high-lying  moors  of  England, 
Ireland,  and  Wales,  the  imagines  of  L.  quercm  emerge  in  June  (or 
thereabouts),  lay  their  eggs,  the  lar\*ae  hatch  out,  and  feed  up  to  about 
the  third  stadium  before  hybernation ;  they  subsequently  feed  up  slowly 
the  next  summer,  pupate  in  July  or  August,  go  over  the  winter  in  the 
pupal  stage,  and  finally  emerge  in  the  following  June  as  imagines, 
having  taken  two  years  to  complete  their  metamorphoses ;  but  among 
these  two-year  callunae  there  are  occasional  individuals  that  emerge 
from  the  cocoon  in  the  August  of  the  same  year  in  which  the  larvae 
have  pupated,  and  thus  only  take  one  year  instead  of  two  for  their 
ecdyses.  Throughout  France,  and  reaching  well  up  into  England  as 
far  as  Yorkshire,  in  the  lowlying  parts  of  the  country,  imagines  of  L, 
quercm  emerge  in  July  and  August,  lay  their  eggs,  larvee  from  which 
hybemate  comparatively  small,  but  feed  up  quickly  in  the  spring, 
pupate  in  May  and  June,  and  emerge  in  July  and  August  of  the  same 
year.  .  These  are  the  normal  habits  of  L.  quercm  ;  but  among  the 
many  that  do  this  an  occasional  individual  remains  in  cocoon  the  whole 
winter,  and  does  not  emerge  until  the  next  summer,  thus  taking  on 
the  habits  of  callunae.  Thus  in  one  brood  it  is  possible  to  get  part  with 
the  habits  of  one  form  and  part  with  the  habits  of  the  other.  In  the 
cold  season  of  1888,  almost  all  larvae  of  L.  quercm  collected  in  Kent 
continued  to  feed  throughout  the  cold  summer  until  August,  then 
pupated,  and  went  over  the  winter  in  this  stage,  adopting  the  callunae 
habit  at  once  under  unfavourable  conditions.  It  appears  that  in 
the  southern  lowlying  districts  the  percentage  of  individuals  that  go 
over  is  a  small  one,  but  gradually  increases  as  we  go  north  (or  reach  a 
higher  altitude),  until,  when  we  reach  the  Highlands  of  Scotland  (or 
the  hill-moorlands),  the  individuals  have  a  fixed  habit,  requiring  two 
years  to  come  to  maturity.  In  the  warm  parts  of  France  all  are 
L.  quercm,  and  have  the  quercm  habit.  In  the  mountains  of  France 
and  Piedmont  we  have  found  the  larvae  at  considerable  elevations,  and 
here  the  callunae  habit  again  prevails. 


448  BBITISH   LEPmOPTBRA. 

The  peculiarities  cited  concerning  the  life-histories  of  L.  qiiercm  and 
eallnnae  are  still  more  complicated  in  the  case  of  T.  crataegi  and  ari^xe, 
for  the  larvae  of  both  the  first-named  forms  hybemate  once  as  larvie,  the 
caUunae  form  having  developed  the  power  to  hybemate  a  second  time  as  a 
pupa,  but  the  normal  T,  rrato^z/thybematesas  an  egg,  feeds  up  rapidly 
in  spring,  pupates  in  June,  and  emerges  in  August  and  September,  whilst 
according  to  Schneider,  anae  hybemates  first  as  a  quite  small  larva,  is 
fuU-fed  in  July  or  August,  hybemates  a  second  year  as  pupa,  the 
imago  appearing  the  next  June.  This  is  so  entirely  different  from  the 
normal  habits  of  T.  crataegi  (and  the  hybemating  habit  of  many  species 
is  so  constant)  that  one  is  at  first  somewhat  astonished  at  an  insect 
that  can  hybernate  as  egg,  larva,  and  pupa,  and  emerge  at  an  earlier 
period  of  the  year  than  the  typical  form  of  the  same  species.  One  can 
understand  at  once,  that  ariae  is  absolutely  isolated  by  its  time  of 
appearance,  habits,  and  habitat,  from  the  type,  and  must  sooner  or 
later  become  a  species  apart.  P.  populi,  that  normally  hybemates  as 
an  egg,  is  stated  by  Sharp  to  have  its  pupal  stage  prolonged  for  several 
years,  whilst  P,  trifolii  which  is  stated  by  most  continental  authorities 
to  hybernate  as  a  young  larva,  hybemates  in  Britain  as  an  egg, 
although  the  larva  is  fully  formed  all  the  winter  within  the  shell,  and  only 
awaits  the  early  spring  to  gnaw  its  way  out.  Most  of  the  species  can 
pass  a  second  winter  as  pupa,  but  L,  latiestris  is,  par  ejcceUejice,  superior 
to  all  others  in  this  respect. 

Lachieis  lanestns  is  on  the  wing  in  Britain  in  February,  its  habit 
of  going  over  several  years  in  the  pupal  stage  is  very  remarkable,  and 
a  period  of  seven  years  has  been  recorded  before  the  living  pupa  gave 
up  its  imago,  three,  four,  and  five  years,  form  not  at  all  an  unusual 
period,  and  the  imago  always  emerges  true  to  its  own  particular  time. 
Gastropacha  ilieifolia  is  a  very  ra^e  species  in  Britain,  found  in  moor- 
land districts,  the  imago  appearing  in  late  April  and  May ;  Macro- 
thylacia  rubi  also  appears  in  May,  as  does  L.  querciis  var.  callunas 
continuing,  however,  through  June ;  in  July,  typical  Lasiocampa  querents, 
Malacomma  caatreims,  M.  neiiHtna,  Co»inotriche  potatoria  and  Kut^icha 
quercifdiu  are  on  the  wing,  and  last  well  into  August.  In  the  latter 
month,  Pachygastria  trifolii,  a  very  local  insect,  appears  in  the  New 
Forest  and  in  various  coast  localities,  whilst  Trichiura  crataegi,  appear- 
ing in  August,  lasts  well  into  September ;  Poecilocampa  populi^  more 
often  appears  in  November  and  December,  but  the  coldest  January 
does  not  prevent  the  late  specimens  from  emerging,  and  they  may 
sometimes  be  found,  with  the  temperature  far  below  freezing  point, 
clinging  to  the  gas-lamps,  for,  like  almost  all  Lachneids,  light  has  a  fatal 
attraction  for  this  species ;  it  has  also  been  found  frozen  stiff,  and 
embedded  in  ice,  but  has  recovered  after  being  brought  into  a  warm 
room.  Most  of  these  species  are  well  distributed  and  common.  We 
captured  all  except  G,  ilieifolia,  M.  castrcfuds  (which  abounds  on  the 
marshes  of  Essex  and  Kent  bordering  the  Thames),  and  P.  trifolii^  the 
first  year  we  systematically  collected  insects  ;  still  L.  lanesttis,  T, 
crataegi,  K,  quercifolia,  and  P.  popnli  are  species  not  to  be  found 
without  careful  search  in  many  districts. 

It  would  appear  that  the  correct  name  for  this  superfamily  is 
liACHNEmEs  and  not  Lasiogampides  by  which  it  has  been  recently 
pretty  generally  known.  Historically  the  superfamily  seems  to  have 
been  eliminated  somewhat  as  follows  :    Linn^  included  it  in  the 
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^'  Homhyx  *'  group  of  the  PhalaenaCf  and  it  received  the  same  appella- 
tion from  Fabricius.  Esper  and  Borkhausen  broke  up  Linn^'s  Bombyx, 
the  former  including  the  Lachneids  in  the  section  described  as 
**  Bombyces  elingues  alis  reversis/*  whilst  the  latter  placed  them  in 
his  *^  Bombyces  incubantes."  Schrank  appears  to  have  been  the  first 
author  to  have  separated  them  under  a  distinct  name ;  this  he  did  in 
1802,  calling  {Fauna  Boica,  ii.,  Abth.  2,  pp.  158-155)  the  whole 
group  Lasiocampa,    He  included  dumeti  under  this  title.     His  note 

reads  as  follows : 

Latiocampa, — Antenna  bipectinate  ;  the  pectinations  inclined  towards  one 
another.  Two  palpi,  shaggy,  almost  shorter  than  the  nose-shaped  frontal  tuft. 
Tongae  small.  Wings  at  rest  deflexed,  pointed-roof-sbaped — qiierdfoliat  Uicifolia, 
pruni,  pinif  potatoria,  rubif  quercus,roborUt  tri/olii,  dufiielif  rimicola{  =  catax,  Esp., 
iii.,  tab.  zvi.,  figs.  1-5),  laM$tri$,  ccUaXt  tiiustria  and  eattrentis. 

In  1806,  Uubner,  in  the  Tentamen,  founded  three  general — Lachneis 
for  cataa'j  Kittricha  for  qnercifolia,  Tiichoda  (which,  however,  was 
pre-occupied)  for  nemtna.  This  was  the  first  real  subdivision  of  the 
superfamily  into  genera,  and,  since  catax  is  congeneric  with  laiiestm, 
it  gives  us  the  two  oldest  genera,  applicable  to  our  British  species,  as 
Lachneis  and  Eutricha.  Latreille*s  action,  in  1809,  appears  to  have 
influenced  the  synonymy  of  the  group.  The  reference  in  which  he 
subdivides  Bombyx  reads  {Genera,  <&c.,  iv.,  p.  218)  as  follows  : 

A.     a.  Saturnia — pavoniaf  tau. 

b,  Bombyx,  Lasiocampa,  Schrank. 

*  Palpi  product!  et  ad  rostelli  modum  oonniventes — guerct/o2ta,  popu- 

lifolia,  potatoria,  Ac, 
**  Palpi  ad  rostelli  modum  non  prodacti — neuitrUif  cattrefisiSf  morif 

qiieraU^  laneitritf  (&c. 

c.  Laria — bucepMla,  coryliypitdibundat  dUpar^  venicoXora^  anachoreta^  <fcc. 

If  this  has  any  restrictive  influence  at  all,  it  would  appear  that — 
viori  being  already  (since  1798)  the  type  of  Bombyx,  qnercij'olia  the  type 
of  Eutnciiaf  Hb.,  and  lanestris  the  type  of  Lachneis,  Hb. — the  type  of 
Lasiocawpa  must  be  either  qnercus,  itopulifolia,  potatoiiu,  nenstria  or 
castrensis. 

In  1810,  Ochsenheimer  created  the  genus  Gastropacha,  quoting 
{Die  SchmetL,  iii.,  p.  189)  Lasiocapupa,  Schrank  and  Latreille,  as  a 
synonym,  but  it  evidently  had  more  than  a  generic  significance  to  the 
author,  for  he  subdivided  it  into  seven  sections  as  follows  : 

A.  Ilici/oliay  betulifoliat  i)opulifolia,  quercifolia^  pini^  prunu 

B.  Potatoriat  lobtUina. 

C.  Tr{folii,  medicaginUt  querciU^  riibi, 

D.  Taraxacit  duintti. 

£.    a>  Populif  crataegif  processioiieot  pitifocampa. 
/3.  Catax,  everia^  lanestris. 
7.  Loti,  jfranconica^  castrensis,  neustria. 

It  is  clear,  therefore,  that  Ochsenheimer  recognised  that  his  Gastro- 
pacha  was  really  of  family  rank,  and  capable  of  being  grouped  into 
several  natural  sections. 

In  1811-12,  Germar  diagnosed  {Sys,  Gloss.  Prodromus,  sect,  i.,  pp. 
16-17  ;  sect,  ii.,  pp.  46-50)  certain  of  these  groups  as  follows : 

Eriogaster. — Palpi  duo,  brevissimi,  hirsutissimi,  subglobosi.  Lingua  nulla. 
AntennsB  iiliformes,  (maris  pectinatae) — UiMttris^*  everia,  cataxtpopulit*procession€af* 

t  These  actually  were  written  to  represent  families  as  well  as  genera,  as  follows : 
— Lachneides — Lachneis  catax.  Eutricha — Eutricha  quercifolia.  TiacaoDX — 
Trichoda  neustria.  These  correspond  exactly  with  stirps  z,  xi,  and  xii  of  the 
VerzeichnUSf  where  they  are  described. 

*  Species  which  Germar  had  himself  studied. 

G   C 
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pityocampa,  Oenns  omnino  distinctom,  qnod  pmsertim  abdomine  feminarum 
lanato,  masoulornm  barbato  dignoscitor.  Auctores  Systematis  Yiennensis  et 
Borkhausen  species  hoc  loco  relatas  in  propriam  familiam  congesserunt  at  perperam 
Bomhyees  crataegiy  ulula,  neuttna^  etc.,  illis  immiscaerant. 

Lcuiocampa,  Schrank. — Palpi  duo  coinpressi,  porrecti,  hirsutissimi,  biariiculati, 
artioulo  secondo  elongate,  obtuso.  Lingua  nulla.  AntennsB  filiformes,  (maris 
pectinate) — dumeti^*  taraxacif  rubi,*  quercuSf*  medicaginig,*  trifoliif*  lobulina,* 
pini*  [Genus  proprium  {Dendrolimm  olim  mihi),  ob  linguam  spinUem  abbreviatam 
constituere  possit,  attamen  ad  interim  huic  generi  subjeci],  n^iutria,*  castrensis,* 
franconica^  crat<uoL* 

Odon^stis. — Palpi  duo  porrecti,  hirti,  triartlculati,  medio  dilatati,  apice 
attenuati,  reversi.  Lingua  brevissima.  Antennae  filiformes,  (maris  pectinate) — 
prtiui,*  fpotaioria*  (potius  ad  sequens  reluiendee). 

Gastrop<ichat  Ocns. — Palpi  duo  porrecti,  triarticulati,  hirti,  subcylindrici,  apice 
obtusi.  Lingua  nulla.  Antenna  filiformes,  (maris)  pectinatie — quercifolia*  f 
(alnifoliam,  Ochsh.,  vix  speciem  distinctam  putb),  populi/oliat  hetulifolia*  iUci- 
folia.*  t 

It  would  appear  that,  Hubner*s  Lachneis  having  already  taken 
cataxj  lanestris  and  everia,  the  name  FMoyaster  must  be  applied  to 
populiy  processionea  or  pityocampa,  of  which  the  author  had  seen  popnli 
and  processionea.  His  generic  diagnosis  *  *  female  with  woolly  abdomen ' ' 
does  not,  however,  agree  with  i}opuli,  which,  therefore,  cannot  form 
the  type  of  the  genus.  At  the  same  time,  of  the  five  species  left  by 
Latreille  as  possible  types  of  LaMocampa,  Germar  retains  only  three 
— qiiercm,  neiistna  and  castrmsis — thus  limiting  the  possible  use  of  the 
name  to  these.  The  last  two  were  removed  by  Hiibner  who  placed 
them  in  Malacosoma  leaving  quei'cus  the  residuary  type  of  Lasiocampa. 

It  is,  however,  in  Hiibner*s  Verzeichniss,  pp.  184-198,  that  the 
first  real  grouping  of  the  species  into  classified  named  sections  occurs. 
Here  we  find  the  foUowdng  groups  referring  to  the  species  we  have 
now  to  consider : 

Stirps  X.  Lachntidei, — ^The  body  with  very  copious  hairs,  unicolorous ;  wings 
rounded,  margins  entire ;  abdomen  moderately  stout. 

Fam.  A.  Pigiaeae, — Wings  thinly  scaled,  grey  or  brown,  abdomen  broad 
at  the  anus. 
Coitus  1.  ThaufMtopoeae — Thaximetopoea**  proceiiioneat\  and 

T.  pityocampa. 
Coitus  8.  Doiytomata — Datytomn\\  cataXf  D.  everia,  D.  lanei- 
trii. 
Fam.  B.  Vulgarei. — Both  pairs  of  wings  of  considerable  size ;  abdomen 
moderately  hairy. 

Coitus  1.  Paehygastriae — Paekygagfria^  (rt/oZtt,  P.  tpartii,  P. 

querctUt  P<  medicaginU. 
Coitus  2.  Metatuutriae — Metanaitria  kyrtaeat  M.  aconyia^  M. 

rubi. 
Coitus  6.  Periphohat—Periphoha  amalia^  P.  dumeti. 

*  Species  which  Germar  had  himself  studied. 

f  Quercifolia  and  populifolia  are  congeneric  tettte  Aurivillius,  but  quercifolia  is 
the  type  of  Eutricha^  Hb.,  therefore  quercifolia  and  populifolia  are  eliminated  from 
Oastropacha^  Ochs.,  leaving  by  Germar's  restriction  betulifolia  and  ilicifolia  as 
possible  types.  These  are  congeneric  teste  Aurivillius,  and  we  would  name  ilicifolia 
the  type. 

••  Evidently  synonymous  with  Eriogaiter^  Germ.,  of  which  procetsxonea  is  the 
only  admissible  type. 

{  Apparently  the  residuary  type  of  Eriogaster,  popnli  not  agreeing  with  the 
generic  aiagnosis  i^vide  supra). 

II  Therefore  distinctly  a  synonym  of  Lachneis. 

§  Heterotypical.  P.  trifolii  by  the  elimination  of  quercus  as  the  type  of 
LaHocampa  became  the  type  of  Pachygastria. 
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Coitus  10.  Diaphanae — Diaphofie  eUgam  (  =  «t/2t'Mi)ia,  Stoll.), 
D.  populi^*  D.  erataegi,* 
Stirps  XI.  Eutrichae. — ^Forewings  long,  hind  wings  short,  both  pairs  with  almost 
dentated  margin. 

Fam.  A.  Jiistae. — Wings  distinctly  dentated  with  waved  stripes. 

Coitus  1.  Cosmotrichae. — Forewings  with  white  central  mark- 
ings and  oblique  dark  stripes — Cotmotrichel  potatoria, 
C,  lobulinat  C.  lunigera. 
Coitus  8.  Latiocampae. — Wings  with  almost  entire  margins ; 
only  the  forewings  marked  with  dentated  bands — 
lAuiocampa\\  capemit^  L.  pini^  L.  hibula,  L.  hirta. 
Coitus  4.  Chrottoga$triae — Chrostogattria  pruni. 
Coitus  5.  Phyllodeimae. — Both  pairs  of  wings  very  marked  and 
large-toothed  ;    abdomen    very   large — PhyUodetma 
phidonia^  P,  quercifolia^f  P.  ilicifolia  (  =  hettilifoliat 
Esp.,  vii.,  2-3),  P.  tremulifolia  i  =  P.  Uurt/oZia,  Esp., 
Hb.,  191-192). 
Stirps  XII.  Trichodae. — ^Wings  entire ;  body  moderately  long. 

Fam.  A.  HeheiceiUet. — ^Both  pairs  of  wings  of  much  the  same  form;  only 

the  forewings  distinctly  marked. 

Coitus  6.  Malacoiomata. — The    forewings   with    two   almost 

straight  lines;  hindwings  without  markings ;  both  with 

the  fringes  somewhat  chequered.    Malacoioma^  loti, 

M,  coitrefitis^  M,  fUMtria^  M,  dUttria^  M,  franeoniea. 

Hiibner*s  stirpes  x  and  xi  evidently  represent  broadly  the  two  main 
families  into  which  our  Palffiarctic  species  fall,  and  will  presumably,  in 
conformity  with  modern  spelling,  be  termed  the  Lachneidae,  and  Eutri- 
chidae.  His  minor  divisions  also  are  usually  very  fairly  natural  ones 
except  the  family  Fujiacae,  which  contains  two  very  divergent  coitus  in 
Thaumetopoea  (Eupterotids^  and  Dasysoma  (true  Lachneids).  We  are 
inclined,  however,  to  consider  his  Malacosomata  a  constituent  branch 
of  stirps  X,  although  the  peculiarities  exhibited  by  its  mode  of  egg- 
laying,  the  somewhat  generalised  larval  structure,  the  unusual  modifi- 
cation of  the  pupal  anal  segments,  &c.,  leave  much  to  be  said  for 
Hiibner's  view. 

In  1827,  Curtis  cited  quercus  as  the  type  of  La$iocampa^  which  was 
accurate  from  the  fact  that  it  was  the  residuary  type  as  soon  as  Hiibner 
had  created  Malacosotua  for  nemtria  and  castrensu,  loti  being  inadmis- 
sible (see  supra)  as  the  type  of  the  latter  genus,  and  Curtis*  action 
makes  the  matter  quite  clear.  Meigen*s  genus  Euthrix  erected  in  18d0 
(Sys,  Besch,  Eur.  Schmett.f  ii.,  p.  191)  for  quercifolia,  populifoliay  betu- 
lifolia,  ilicifolia,  jyruni,  pini  and  potatona,  need  only  be  mentioned 
because  it  is  considered  by  some  authorities  to  have  some  bearing  on 
the  correct  name  to  be  applied  to  the  last-named  species. 

So  far  was  Hiibner  in  advance  of  his  time  that  we  find  no  authors 
recognising  his  excellent  work  until  quite  recently,  and  we  observe 

*  PopuU  was  eliminated  by  Stephens  as  the  type  of  Poecilocampa  and  erataegi 
as  the  type  of  Trichiura,  in  1829,  leaving  elegam  the  residuary  type  of  Diaphone, 

\  Lobidina  and  lunigera  are  not  permissible  types  of  this  genus,  not  having 
**  oblique  dark  stripes,"  and  thus  disagreeing  with  the  generic  diagnosis. 

II  This  is  an  impossible  usage  of  Lasiocampa^  as  it  does  not  include  either  of 
the  permissible  types — quercus,  castrensii,  or  iieiutriii, 

t  Quercifolia  is  already  the  type  of  ExUricha,  and  ilicifolia  the  type  of 
Oattrcpacha,  so  that  it  leaves  phidonia  the  type  of  Phyllodeima. 

§  Loti  is  not  congeneric  with  the  other  species  and  does  not  agree  with  the 
generic  description.  This  really  leaves  Malacosoma  a  monotypical  genus,  and 
removes  ccutrensis  and  neuttria  as  possible  types  of  Laniocampa,  This  makes 
quercus  the  residuary  type  of  Lasioeampa  and  consequently  trifolii  the  residuary 
type  of  Pachygastria. 

c  c  2 
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that  Stephens,  in  1829,  reverted  to  the  name  Bornhjcidae,  apparently 
unaware  that  Cuvier,  in  1798,  had  designated  mori,  Linn.,  as  the  type 
of  BombijA'y  a  determination  in  which  Schrank  acquiesced.  Boisduval, 
in  1840,  included  the  superfamily  in  his  liomhycini,  whilst  Duponchel 
in  1844,  retaining  the  name  Laxiocaniitidae  for  the  Eutrichid  group, 
placed  the  Lachneids  {in  ^emu  strict.),  in  his  Bombycitlae,  hut  still 
included  the  genera  Cfietftocampa  and  Crateronyx  in  this  section. 
Herrich-Schaffer,  in  1847,  included  the  superfamily  in  his  (rastroiyacha, 
hut  later,  in  1856,  changed  the  name  to  Bomhycoidea,  and  called  the 
Eupterotids,  Laaiocmnjdtia,  whilst  ia  1348,  Boheman,  following  Bois- 
duval, used  Bomhycini.  Kamhur,  in  1866,  again  gave  the  Lachneids 
superfamily  rank,  but  termed  them  Lasiogampides,  a  name  by  which 
they  have  since  been  pretty  generally  known,  although  Snellen,  in 
1867,  treated  them  as  a  single  genus  under  the  misapplied  term 
JhmiyjCf  and  Wallengren  (1869)  and  Guen^e  (1876)  termed  them 
Bowbycoidae  and  Bombycidae  respectively,  whilst  Strom  (1891)  called 
them  (Tostropachidae,  and  Kirby  (1892)  separated  the  large  group  of 
which  Andraphiaia,  Siiana,  and  Pinara,  are  well-known  genera,  and  in 
.which  the  sexual  dimorphism  is  exceedingly  strongly  marked,  as 
Vinaridae,  from  the  more  typical  group,  for  which  he  retained  the 
name  Ladocampidae,  But  Grote,  in  1888,  had  utilised  Hiibner*s  earlier 
name,  and  gave  them  subfamily  rank  under  the  name  Laehneinae,  a 
title  which  Dyar  has  maintained  (except  that  he  has  allowed  the  group 
family  rank)  as  Lachneidae,  The  question  now  arises  as  to  which  is 
the  correct  superfamily  name — Lasiocampides  or  Lachneides.  As  a 
group  name  there  can  be  no  doubt  that  Hiibner*s  Lachneides  is  the 
oldest  (1806)  plural  form.  It  is  the  oldest  name,  too,  under  which  the 
group  was  first  really  classified  {cir,  1826),  and  although  it  is  evidently 
in  its  conception  synonymous  with  Schrank's  Laisiocatnpa  (1802),  it 
must  be  conceded  that  if  the  law  of  priority  is  to  be  applied  to  super- 
family  and  family  names  (which  must  be  in  plural  form)  the  super- 
family  must  be  called  LAciiNEmEs. 

We  may  here  note  the  persistence  with  which  authors  include  in 
this  family  the  Eupterotids.  Aurivillius,  too,  has  pointed  out  in  his 
excellent  memoir  (/m,  vii.,  pp.  121-192)  that  in  Smith's  List  of  the 
Lepidopt^ra  of  Boreal  Xorth  America,  the  genera  Pseudohazis,  Hemi- 
leuca,  Sencana,  &c,,  which  are  quite  outside  the  Lachneid  limits, 
are  included  therein,  whilst  he  asserts  that  almost  half  the  genera 
admitted  by  Kirby  in  his  Cataloyue  (1892)  should  be  excluded. 

However  widely  views  may  differ  as  to  the  main  subdivisions  of 
the  Lachneids,  it  is  quite  evident  that  Standi nger*s  grouping  of  the 
whole  superfamily  into  4  genera  is  unsatisfactory.  On  this  subject 
Aurivillius  speaks  very  clearly:  **The  older  authors — Germar,  Hiibner, 
Curtis,  Stephens,  Boisduval  and  Duponchel — erected  several  very  good 
genera,  but,  as  discovery  went,  on,  and  all  the  species  could  not  be 
fitted  into  them,  Herrich-Schaffer,  Heinemann  and  Snellen,  instead 
of  founding  new  genera,  united  all  into  one  genus.  This,  as  the  family 
is  a  natural  family,  may  be  called  a  natural  genus,  but  the  differences 
exhibited  by  the  individuals  included  within  this  are  so  considerable 
as  to  warrant  generic  separation,  and  if  they  are  to  be  divided,  it  is 
clear  that  Lederer's  few  arbitrary  divisions  (followed  by  Staudinger) 
are  not  satisfactory." 

Aurivillius  then  states  that  he  finds  it  necessary  to  divide  the 
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Paleearctic  species  into  21  genera,  all  of  which  are  proved  to  be  natural 

since  the  early  stages  confirm  the  characters  derived  from  the  imago. 

His  survey  of  the  genera  is  set  forth  in  two  dichotomous  tables,  the 

first  one  based  on  the  imago,  the  second  on   the  fuUgrown  larva. 

Section  A  takes  oflf  Chomhostetia^  B  embraces  the  remainder.      The 

following  are  his  characters  for  the  second  section. 

The  Imago. 
B.  Discoidai  cell  of  forewings  always  completely,  of  hindwings  at  least  partially, 

closed.    Hindwings  with  basal  cell.    Nervure  11  of  forewings  always  running 

into  the  costa,  and  10  never  into  the  hind-margin.    The  forehead  naked  or 

only  with  one  protuberance. 

<i.  Nervure  8  unites  shortly  after  the  base,  for  a  short  dis- 
tance with  the  front  median  nervure,  but  is  then  free 
and  widely  separated  from  7.  The  transverse  nervures 
of  h.-w.  in  their  anterior  part  more  or  less  indistinct .     2.  Malacosoma. 

h,  8  of  h.-w.  unites  in  a  point  or  anastomoses  for  a  dis- 
tance with  7,  or  is  united  by  a  transverse  nervule 
with  it  or  with  the  front  median  nervure.  The 
transverse  nervules  of  h.-w.  complete. 

*  Nervure  8  is  at  first  united,  as  far  as  the  commence- 
ment of  7  with  the  front  median  nervure,  and  then 
proceeds  either  from  the  same  point  as  7  or  else 
anastomoses  therewith. 

Wings  with  dense  mealy  scales ;  nervure  9  of  fore- 
wings to  outer  margin    . . 

Wings  thinly  scaled,  nervure  9  of  f.-w.  into  the  costa, 
or  rarely  into  the  apex   . . 

8  of  h.-w.  never  united  with  front  median  nervure,  the 
basal  cell  accordingly  reaches  at  least  to  the  beginning 
of  nervure  7. 


a' 


,tt 


mm 


3.  TmcHiuRA. 

4.   POECILOCAUPA. 


a 


(5.  Eriooaster 
(         (  — Lachmeib). 


8  of  h.-w.  anastomosed  with  7  from  base 

a'.  8  of  h.-w.  not  anastomosed  with  7  until  after  the  com- 
mencement thereof,  or  united  by  a  transverse  nervure, 
or  even  not  connected  at  all. 

6'.  Basal  cell  of  h.-w.  of  moderate  size,  always  narrower 
and  usually  shorter  than  the  middle  cell.  Nervure  8 
touches  7  or  is  connected  with  it  by  a  very  short 
transverse  nervule. 

c'.  8  of  f.-w.  arises  before  the  apex  of  the  cell. 

(V,  Wing-margin  and  fringe  entire. 

e'.  Nervures  4  and  5  of  h.-w.  separate ;   3  arising  a  long 
way  before  hinder  angle. 

/'.  Palpi  short,  densely  scaled,  eyes  hairy. 

g'.  Basal  cell  of  h.-w.  long,  extending  far  beyond  the 
middle  of  the  median  cell,  without  distinct  supple- 
mentary nervures.  F.-w^.  without,  or  with  only  one 
transverse  nervule 

g".  Basal  cell  of  h.-w.  short,  scarcely  reaching  the  middle 
of  median  cell,  with  two  strong  supplementary 
nervures.    F.-w.  with  two  transverse  nervules 

f.  Palpi  long,  thin,  bristly-haired,  the  terminal  joint  long. 
Eyes  naked.     8  of  f.-w.  always  from  the  stalk  of  9 

nllU    Xvf  •■  ••  ••  ••  ••  •■  •• 

e".  4  and  5  of  h.-w.  stalked,  8  separately  out  of  the  hinder 
angle.  Basal  cell  of  h.-w.  with  two  supplementary 
nervures. 

f.  8  of  f.-w.  out  of  the  middle  cell ;  9  to  margin  near  apex    11.  Chilena. 


6.  Lasioca^lpa. 


7.  Macrothylacia. 


8.  Amuria. 


•ft 


J 
(V 


•" 


8  of  f.-w.  out  of  the  stalk  of  9  and  10 ;  9  into  the  costa    21.  Bhima. 
.  Wing-margin  dentate  or  distinctly  waved.  4  and  5  of 

h.-w.  shortly  stalked. 
Tarsi  with  appressed  scales.    Costa  of  h.-w.  straight. .     17.  Dendrolimus. 

Tarsi  at  least  haired  on  outer  side  of  base.    Costa  of 

h.-w.  irregularly  arched. .         . .         . .         . .         . .     16.  Odonsstzh. 
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Nervure  8  of  f.-w.  arises  behind  apex  of  cell,  oat  of 
stalk  of  6  and  7.    Wing-margin  entire.    Nervures  4 
and  5  of  h.-w.  stalked,  3  free,  out  of  hinder  angle.    9 
of  f-w.  to  outer  margin,  10  to  apex.    Eyes  nak^. 
4  and  5  of  f.-w.  with  long  stalk  out  of  the  hinder 
angle,  8  arising  just  before  the  hinder  angle. . 
4  and  5  of  f.-w.  separate  from  hinder  angle,  3  origina- 
ting a  long  way  before  the  hinder  angle. 
Palpi  protruding  or  descending.    Front  tibifB  without 
"  Schienenblatt."    Outer  margin  of  f.-w.  longer  than 
hind  margin        . .         . .         . .         . .         . .         . . 

Palpi  ascending.    Front  tibisB  with  large  **  Schieaen- 
blatt."    Outer  margin  of  f.-w.  scarcely  so  long  as 
hind-margin        . .         . .         . .         . .         . . 

The  basal  cell  of  h.-w.  large  and  broad,  as  broad  as  or 
broader  than   the  middle  cell  and  often  but  little 
shorter,  terminated  by  a  long  transverse  nervule. 
The  wing-margin  and  fringes  entire. 
6  and  7  of  the  f.-w.  free,  out  of  the  front  angle.    8  of 
f.-w.  into  hind  margin,  9  into  apex     . . 
6  and  7  of  f.-w.  long-stalked ;  9  of  f.-w.  into  outer 

margin,  10  into  apex 

Margin  of  wing  and  fringes  wavy  or  dentate,  6  and  7 
of  f.-w.  stalked,  8  out  of  front  angle. 

d',  9  of  the  f.-w.  into  the  apex,  8  of  h.-w.  connected  by 
transverse  nervule  with  7,  and  gives  off  behind  the 
basal  cell  no  supplementary  branch  towards  costa. 

«'.  Costa  of  h.-w.  not  emarginate.  Stalk  of  9  and  10  of 
f.-w.  shorter  than  the  free  part  of  nervure. 

y.  Costa  of  h.-w.  strongly  arched.  Palpi  very  long,  with 
long  cylindrical  terminal  joint 

f.  Costa  of  h.-w.  straight,  palpi  short,  with  small, 
knobbed  terminal  joint  . . 

Costa  of  h.-w.  before  the  extremity  of  nervure  8  deeply^ 
emarginate.    Stalk  of  9  and  10  much  longer  ihajxv 

the  free  part  thereof ) 

9  of  f.-w.  into  the  outer  margin,  8  of  h.-w.  connected 
by  transverse  nervule  with  front  median,  and  sends 
out  behind  the  extremity  of  the  basal  cell  a  branch 
towards  costa      . .         . .         . .         . .         • . 


18.  Pachtpasa. 


20.  Taraoama. 
19.  Parauebbda. 


in 


»it 


9.   DiPLURA. 

10.  Nadusa. 


•M 


in 


12.  cosmotbiche. 

13.  Selenephera. 

14.  Epicnaptera 

( = Gastropacha)  . 

15.  Gastropacha 

(=£utricha). 


a' 
b' 


The  full-orown  Larva. 

B.  Body  without  (well-developed)  warts,  or  only  with  2  dorsal 
and  some  vei^  few  small  lateral  ones  on  each  segment, 
a.  All  segments  similarly  haired  (and  marked).     Sides 

always  without  **  lateral  streaks  "  [see  itifra  at  &*] . 
*  All  the  hairs  rather  uniformly  distributed  over  the  sur- 
face of  the  body,  without  forming  groups  or  areas  of 

densely  crowded  hairs. 
Body  cylindrical. 
No  w^arts ;  head  blue-grey  ;   body  markod  with  gaily 

coloured  longitudinal  lines 

Segments  4-11  each  with  two  rather  large  dorsal  warts ; 

head  black  ;  body  without  longitudinal  lines 
,  Body  somewhat  flattened,  without  dorsal  warts ;  the 

first  three  segments  with  rather  large,  foot-like  lateral 

protuberance 
Some  hairs  (different  in  colour  and  length  from  the  rest) 

form  distinct  groups  or  clothe  particular  areas. 
Each  segment  on  the  dorsum  with  t'.vo  small  groups  |  5.  Eriooaster. 

or  tufta  of  short  stiff  (red  or  yellowish-red)  hairs      . .  j  ( a:  Lachneib). 

,  The  whole  dorsum  between  the  larger  hairs  clothed 

with  shorter,  closely-crowded  more  or  less  appressed 

hairs  (felt- hairs),  which  are  arranged  in  five  or  six, 

more  or  less  distinct,  transverse  lines. 


J' 


i" 


2.  Malacosoma. 

3.  Trichiura. 


4.   PCECILOCAMPA. 


** 


a' 
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6.  Lasiocjlh?a. 

7.  Macrothylacia. 


a' 

b' 
c' 
c 
b" 


9.   DiFLURA. 


f  f 


12.    C06X0TBICH£. 

13.  Sblembpheba. 


14.  Epicnaptera. 

15.  Qastropacha. 


16.  Odonestib. 


b'.  The  "  felt-hairs  "  of  the  dorsum  extend  also  to  the 
sides         

b".  The  **  felt-hairs  **  of  dorsum  are  separated  from  the 
lateral  hairs  by  a  sharp  colour-boandary 

6.  Some  segments  different  from  others  in  the  hair- 
clothing  or  in  particular  markings  ('*  Prachtflecke," 
t.c,  •*  show  "  or  **  splendour  "  spots). 

*  All  segments,  or  at  least  segments  6-10  beneath,  on  the 
sides,  with  2-4  short  streaks,  which  are  clothed  with 
appressed  silky  hairs  (**  Seidenstriche,^'  i.e.,  **  silk- 
strokes  "). 

Body  cylindrical  without  lateral  flanges ;  the  dorsum 
more  or  less  clothed  with  hair-tufts. 
Segments  6-12  dorsally  without  hair-tufts. 
Segments  2-5  dorsally  with  4-6  short  hair- tufts 
Only  segments  2  and  3  with  hair- tufts..         ..         ..     11.  Cuilena. 

Also  segments  6-11  dorsally  with  hair-tufts;  segments 
2-11  with  a  long  dorsal  tuft. 

c'.  At  least  segments  4-10  each  dorsally  with  two  longi- 
tudinal rows  of  3-5  short  hair-tufts     . . 

c".  Segments  3-10  dorsally  with  four  hair-tufts  densely 

pioCCCl  ..  ..  ..  .*  ••  ..  .. 

a".  Body  flattened  with  distinct  leg-like  lateral  flanges  on 

all  segments ;  dorsum  without  hair-tufts,  but  with 

two  "  Prachtflecke  "  on  segments  2-3. 

b'.  The  "  Prachtflecke  "  entirely  naked 

b'\  The  ^'Prachtflecke**  densely  clothed  with  scales 
**  All  segments  without  lateral  **  strokes,''  but  with  leg- 
like flanges  on  the  sides, 
a'.  Dorsum  only  with  one  almost  naked  ** Prachtfleck "  (on 

the  two  segments) 
a".  Dorsum  with  two  large  "Prachtflecke"  (on  segments 

2  and  3)  which  are  densely  clothed  with  bristly  hairs. 
b'.  Segments  4-11  dorsally  with  two  distinct  warts,  or 

replacing  the  warts  two  small  groups  of  bristles  or 

scales,  or  entirely  scaled. 
c'.  Body  almost  cylindrical,  only  a  little  flattened ;   the 

lateral    flanges  well-developed  only  on  the  lst-3rd 

segments  . .         . .         . .         . . 

Body  broad  and  much  flattened ;  lateral  flanges  well- ) 

Qeveiopeci  ..         ••         ..         ..         ..         .■         **i 

Dorsum  wholly  without  warts,  fascicles  of  bristles  or 

vCcvlCS  •■  ••  ••  ••  •«  •■  •• 

Following  this,  in  1898,  Dyar  published  a  paper  entitled  **  Revision 
of  the  Lachneidae  '*  (CanatUan  KntomolmjiHt^  vol.  xxx.,  pp.  2-6).  Iiv 
this  a  synoptic  table  of  the  genera  was  published  which  reads  as 

follows : 

1.  Secondaries  with  veins  7  and  8  from  intercostal  cell,  the 

bar  short,  or  vein  7  from  the  subcostal  vein      . .         . .     2 
Secondaries  with  very  large  intercostal  cell,  vein  7  near  6 ; 
the  bar  long . .         . .         . .         . .         . .         .  * 

2.  Primaries  ?  long  and  narrow,  apex  produced 
Primaries  broader 
Wings  of  female  absent 

3.  Primaries  with  veins  8  to  10  stalked  

Primaries  with  vein  8  not  stalked 

4.  Secondaries  with  veins  4  and  5  stalked 
Secondaries  with  veins  4  and  5  from  the  angle  of  the  cell 

5.  C3sta  of  secondaries  highly  excised. . 
Costa  of  secondaries  slightly  or  not  at  all  excised . . 

C.  Primaries  with  veins  6,  7  free  or  stalked  ;  6  to  8  stalked  ; 
4,  5  of  secondaries  as  above 


.'r 


.n 


17.  Dendrolihus. 

18.  Pachypasa. 
20.  Taraoaica.* 

19.  Paralereda. 


23 

3 

5 

30 

Bhima. 

4 

Taragaua. 

SUANA. 

Lereda. 
6 


*  A  footnote  states  that  Aurivillius  knows  only  one  larva  in  each  genus,  and 
that  he  will  not,  therefore,  venture  to  indicate  the  differences. 
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Primaries  with  G  to  8  stalked ;  3  to  5  of  secondaries  stalked    Sybastbena. 
Primaries  with  veins  7  and  8  stalked  . .         . .         . .     21 

7.  Oater  margin  of  primaries  evenly  rounded 8 

Outer  margin  of  primaries  crenulate  . .         . .         . .  Denbbolimx78. 

Primaries  with  the  outer  margin  angulated  and  excised  . .  Bhabeta. 

8.  Palpi  long        9 

Palpi  short        10 

9.  Veins  6  and  7  of  primaries  from  cell  Abouda. 

Veins  6  and  7  stalked . .         . .  Odonestis. 

10.  Cell  of  both  wings  closed       '      . .         . .     11 

Cell  of  primaries  closed,  of  secondaries  open         . .         . .     20 

Cell  of  both  wings  open  Trabala. 

11.  Very  large  (80mm.  to  110mm.);  primaries  rather  elongated    Pachypasa. 
Smaller,  primaries  trigonate ;  veins  4  and  5  of  secondaries 

from  the  cell  12 

12.  Female  with  large,  thick,  hairy  anal  tuft Ebiogasteb. 

Female  without  this  tuft        13 

13.  Veins  9  and  10  of  primaries  on  a  stalk  half-way  to  apex 

\JL    IwOB  ••  ••  ••  ••  ••  ••  SAX'S 

Veins  9  and  10  on  a  stalk  more  than  half-way  to  apex  of 
wing 18 

14.  Small  species,  wings  short,  7, 8  of  secondaries  stalked  from 

narrow  and  very  small  intercostal  cell 17 

Moderate  sized,  7,  8  from  distinct,  elliptical,  intercostal 

ceU 15 

Moderate  sized ;  veins  6  to  8  of  primaries  stalked. .         . .  Eowabdaiueuma. 

15.  Sexes  similar,  wings  broad 16 

Sexes  dissimilar,  wings  more  elongate        Glovebia. 

16.  Intercostal  cell  of  secondaries,  half  as  long  as  discal  cell . .  Lasiocampa. 
Intercostal  cell  of  secondaries  shorter          . .         . .         . .  Macbothylacia. 

17.  Veins  4  and  5  dt  secondaries  from  angle  of  cell     . .         . .  Tbichicba. 
Veins  4  and  5  of  secondaries  stalked           . .         . .         . .  Chilena. 

18.  Vein  8  of  primaries  from  cell ;  4,  5  of  secondaries  from  cell  Poecilocampa. 
Vein  8  on  a  stalk ;  4,  5  of  secondaries  from  cell ;  antennsB 

bUUl  w   ■•  ••  ••  ••  •■  ••  ••  ••         Xv 

Vein  8  on  a  stalk ;  4,  5  of  secondaries  stalked       . .         . .     Hypopacha. 

19.  Thorax  evenly  haired Abtace. 

Thorax  or  base  of  abdomen  with  a  patch  of  long  spatulate 

nairs  ..         ..         ..         ..         ..         ..  ..  ..^ olyfe. 

20.  Outer  margin  of  both  wings  crenulate         . .  . .     Crinocraspkda. 
Outer  margin  entire     . .         . .         . .         . .  . .  . .     Malacosoua. 

21.  Primaries  with  vein  6  from  the  cell . .         . .  . .  . .     22 

Primaries  with  vein  6  stalked  with  7  and  8  . .  . .     Ai^ompba. 

22.  Female  with  a  large  abdominal  tuft  of  hairs;  veins  4,  5  of 

secondaries  from  cell  Lachneis. 

Female  without  this  tuft;  veins  4,  5  of  secondaries  stalked    Kosala. 

23.  Primaries  with  the  stalk  of  9,  10  short,  less  than  half-way 

vO  apex  ..         ..         ..         a.         ..         ..         >.  a4 

Primaries  with  the  stalk  long,  more  than  half-way  to  apex  27 

Primaries  with  the  stalk  reaching  the  apex,  vein  10  abtent  Hetbopacha. 

24.  Primarfes  short,  apex  rounded  Lekodoba. 

Primaries  longer,  apex  square  or  acute        . .         . .         . .  25 

25.  Palpi  long         Cosmotbiche. 

Palpi  short        . .         . .         . .         . .         . .         . .         . .  20 

26.  Outer  margin  of  primaries  crenulate ;  head  prominent    . .  Selekepheba. 
Outer  margin  entire ;  head  sunken  . .         . .         . .         . .  Dipluba. 

27.  Secondaries  with  vein  3  from  the  cell  . .         . .         . .  28 

Secondaries  w^ith  veins  3  to  5  stalked  . .         . .         . .  Estigena. 

28.  Palpi  long;  anal  angle  of  primaries  slightly  cmarginate. .  29 

Palpi  Bhort ;  anal  angle  of  primaries  with  a  square  notch  Epicxapteba. 

29.  Primaries  produced  at  apex,  outer  margin  very  oblique  . .  Sjenophylloides. 
Primaries  broader;  outer  margin  convex,  crenulate         . .  Eutricha. 

30.  ForewJngs  of  male  with  twelve  veins ;  female  without  Woolly 

anal  tuft       . .         . .         . .         . .         . .         . .         . .     Eustacdingebia. 

In   1808 1  Grote   published   *'  Die  Lachneiden  der  europaischen 
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Fauna  "  {IUhsL  Zeitschrift  fur  Kntomolotju^  iii.,  pp.  70-71).  In  this  he 
catalogued  the  European  species  and  made  some  alterations  in  the 
synonymy.  We  shall  attempt  to  justify  the  synonymy  that  we  shall 
ourselves  use,  but  it  may  be  well  here  to  compare  that  of  the  British 
species  as  used  by  Kirby  (1892),  Aurivillius  (1894),  Dyar  (1898),  and 
Grote  (1898). 


ElBBY. 


Poecilocampa  populi 
2'richiura  crataegi 

Cluiiocam2>a  neustrui 
Clisiocampa  castren- 

nis 
Macrothijlacia  rtihi 
Eriogaster  laiieatris 
Ltmocamjm  qiiercus 
La»iocampa  trifolii 
Philudoria  potatoria 


Gaittropacha  querci 

folia 
Phyllodetma      ilici 

folia 


Aurivillius. 


Dyab. 


Poecilocampa  populi  Poecilocampa  popuU 
Trichiura  crataegi     Trichiura  crataegi 


MalacoMma  neustria  Malacogonia  lumtria 
Malacosoma  castren-  Malacosoma  castren- 

sis 
MacrothyUicia  rubi 


Eriogaitter  lanestris 
Laxiocampa  qutrcun 


819 

Macrothylacia  rubi 
Eriogaster  lanettris 
Laniocampa  quercun 


Lasiocampa  trifolii    Lasiocampa  trifolii 
Cosmotriche      pota-  Co»motriche      pota 


torta 
Eutricha  quercifolia 


Gbote. 


Poecilocampa  populi* 
Achnocampaj       cra- 
taegi 
Malacomma  neustria 
Malacosoma  castren- 

sis 
Macrothylacia  rubi 
Eriogatfter  lanestris* 
Ijasiocampa  quercus 
Lasiocampa  trifolii 
Euthrix  potatoria 


Eutricha  quercifolia 

PhyUodesma       ilici- 
folia 


toria 

Gastropacha  querci- 
folia 

Epicnaptera       Uici-  Epicnaptera      ilici- 
folia  '    folia 

The  disagreements  between  these  authors  will  be  dealt  with  in  our 
notes  on  each  genus. 

Practically  nothing  has  been  written  relating  to  the  phylogeny  of 
the  Lachneids,  and  the  little  that  we  have  seen  does  not  commend 
itself  as  bearing  out  the  result  of  our  limited  study  of  the  group.  We 
have  already  stated  [ante,,  vol.  i.,  pp.  111-112)  that  Dyar's  position 
{Vroc,  Bost,  Soc,  Nat,  Hist,,  xxvii.,  p.  146)  is  quite  untenable,  for  he 
derives  them  from  the  Notodonts,  a  superfamily  which,  from  egg, 
larval  and  pupal  characters,  most  certainly  belongs  to  our  Noctuo- 
Hepialid  stirps.  Packard's  suggested  derivation  {Bombycine  MotJts  of 
Amerivay  p.  88)  through  the  specialised  Arctiid  groups,  Litliosiitlae  and 
Syntomiilae,  appears  to  us  to  be  still  more  impossible,  and  to  be 
negatived  by  all  the  characters  that  have  yet  been  studied.  Meyrick 
appears  {Handbook,  p.  22)  to  have  not  given  his  LoHiocampina,  at 
any  rate,  an  impossible  phylogeny,  since  he  derives  them  from  his 
Psychijia,  which  is  essentially  our  position,  except  that  we  do  not  derive 
one  from  the  other  but  make  them  members  (low  down)  of  a  common 
stirps.  He  states  (loc,  cit,,  p.  819)  that,  ^'  a  near  relation  to  the 
P^y china  is  indicated  by  the  pseudoneuria  or  false  veins  which  are 
often  developed  (in  exotic  forms  sometimes  much  more  numerously) 
as  branches  from  vein  8  of  the  hindwings  to  the  costa ;  these  are  very 
subject  to  variation,  and  are  also  frequently  ill-defined  or  irregular,  or 
partially  obsolete.**  Although  not  questioning  the  general  position 
indicated  by  Meyrick  for  the  origin  of  the  group,  we  are  somewhat 
inclined  to  disagree  with  his  reasons  for  giving  them  this  position  and 
we  would  suggest  that  he  has  mistaken  two  parallel  cases  of  evolution 
for    a   relationship,  the    development  of  these  extra  nervules  being 

♦  Grote  notes :  *'  If  lane»tri»  should  be  congeneric  with  Lachneitt  catax,  then 
populi  becomes  the  type  of  Erioganter^  and  Poecilocampa  a  synonym."  We  have 
discussed  this,  antCj  p.  450,  where  we  have  shown  that  populi  cannot  be  the  type  of 
Erioga«tcr, 

t  Trichiura  rejected  as  being  too  near  Trichura,  Hb.  (1816). 
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evidently  quite  independent  in  origin,  and  for  purposes  that  are  quite 
clear,  ric,  the  strengthening  of  the  ^ving  in  this  region  in  the  Psychids, 
because  of  the  mode  of  copulation  and  chance  of  injury  to  the  wing 
{vide,  ante,,  pp.  275,  368,  373,  877),  and  in  certain  Lachneids  (usually 
of  the  most  specialised  type),  to  carry  the  extension  of  the  wing- 
membrane  in  the  costal  region  of  the  oase  of  the  hindwings,  which 
is  developed  in  order  to  complete  the  similarity  of  the  imagines  possess- 
ing this  enlargement,  to  a  leaf,  which  they  resemble  when  at  rest. 
These  and  our  own  remarks  on  the  subject  {ante.,  vol.  i.,  pp.  Ill,  128- 
124,  and  Vroc,  South  LotuL  Knt.  Soc,  1898,  pp.  1-11)  andDyar's  friendly 
criticism  thereof  {Knt.  llecord,  xi.,  pp.  141-2)  comprise,  so  far  as  we 
are  aware,  all  that  has  been  written  on  the  subject. 

The  question  that  interests  us  here,  however,  is  the  relationship  of  the 
Lachneid  genera,  &c.,  inter  sc,  and  anything  we  may  say  must  be  taken 
largely  as  an  expression  of  ignorance,  so  little  do  we  know  of  the  structure 
of  the  early  stages  of  any  but  our  British  and  one  or  two  common  Euro- 
pean species.  Our  species  are  representatives  of  isolated  and  separate 
genera,  mostly  belonging  structurally  to  widely  differing  tribes,  and  an 
attempt  to  show  their  relationship  is,  as  Bacot  suggests,  an  attempt 
to  ^*  obtain  the  configuration  of  a  submerged  continent,  with  only  a 
few  mountain  peaks  that  one  can  examine  above  the  surface,  together 
with  a  few  soundings,  and  a  glance  at  the  colour  of  the  water."  In  an 
earlier  paper  {Proc.  South  Land,  Knt.  Sne.,  1898,  pp.  1-11)  we  suggested 
that  our  British  species  fell  into  at  least  six  tribes,  and  we  see  no 
reason  for  altering  our  opinion,  except  that  we  now  suspect  that 
Macrothtjlacia  is  rather  more  separate  from  Malaeosoma  than  we 
asserted,  and  that  we  should  give  equal  if  not  greater  weight  to  the 
Eutrichid  side  of  our  tree,  separate  Pachifffantria  from  Lasiocampa 
generically  (this  is  evident  from  a  study  of  the  newly -hatched  larva), 
and  give  Malaeosoma  and  Laehnein  {Knotfant^r)  a  much  lower  position  as 
generalised  forms.  These  we  can  discuss  in  more  detail  later. 
Meyrick  dismisses  the  phylogeny  of  the  Lachneids  thus  :  "  Odojiestis 
{Cosmotriche)  and  Gaatropacha  {Eutrieha)  are  correlated  early  types ; 
Clmoeampa  {Malaeosoma)  and  Kriof/aster  {Lachneu,  Poeeilocampa, 
2'nehiura  and  Maerothylaeia)  are  developments  of  Odonestia  {Cosmotriehe) 
and  fMsioeampa  of  KrioijoAter  {Laehiwis,  &c.)."  We  may  agree  at  once 
that  Cosmotnehe  and  Eutrieha  are  correlated  types,  since  both  are  well- 
defined  Eutrichid  genera,  but  how  can  Malaeosoma  and  Kriofjaster, 
^feyr.  (which  includes  Voeeiloeampa,  Triehiura,  Maerothtflaeia  and 
Laehneis)  be  developments  of  ( 'osmotriehe  /  Can  the  eggs  of  the  former 
genera  be  derived  from  the  latter  ?  Can  the  generalised  tubercular 
warts  of  the  first  larval  stadium  of  Malaeosoma  be  derived  from  the 
large  specialised  warts  of  the  latter  ?  Is  the  pupa  of  Cosmotriehe  more 
generalised  than  the  pupae  of  Kriotf aster,  Meyr.,  which  comprises  the 
species  of  four  of  our  Lachneid  genera?  Even  in  neuration,  can  we 
derive  the  comparatively  simple,  supplementary,  basal  cell  of  the 
hindwings  of  Poeeiloeampa,  Triehiura,  Krio^aster  and  Maerothylaeia 
from  the  more  specialised  one  of  Cosmotriehf,  which  Dyar,  we  think 
erroneously,  places  even  higher  than  Hpirnaptera  /  We  suspect  that 
iMsioeampa  is  derivable  from  Meyrick' sKriotfastt'r,  inasmuch  as  the  latter 
includes  the  more  generalised  branches  of  the  stem  of  which  Lasioeampa 
is  the  most  specialised  branch,  but  the  phylogeny  that  places  Voeeilo' 
campa populi,  Triehiura  erataeyi^  Laehmis  la^iestria  and  Maerothylaeia 
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rnbi  in  one  genus,  and  derives  the  whole  from  ( 'onmntrkhe,  is  not  likely 
to  commend  itself  to  earnest  students.  As  a  friendly  criticism  of  our 
own  views,  Dyar  added  {Knt,  lite.,  xi.,  pp.  141-2)  an  important 
contribution  to  the  subject.  He  writes  :  "  The  English  species  divide 
into  four  phyla : 

Phylum  A. — The  larva  is  cylindrical,  primary  warts  not  altogether  obscared, 
secondary  hairs  simple ;  no  special  structures.  Moth  with  ordinaty  venation, 
veins  6  and  7  of  hindwings  from  the  end  of  the  cell,  vein  8  forming  a  small  inter- 
costal cell  at  base  by  anastomosis  with  the  discal  cell — MaUicoMtna, 

Phylum  B. — Larva  flattened,  primary  warts  visible  only  as  far  as  the  largest 
ones  i  and  ill ;  secondary  hairs  modified  with  white  hairs  subventrally :  lateral 
lappets  and  coloured  thoracic  bands.  Moth  with  extraordinary  venation,  inter- 
costal ceU  of  hindwings  greatly  expanded,  confluent  with  discal  cell  nearly  to  apex, 
and  finally  forming  a  connection  with  vein  7 — Epicnaptera  and  Kntricfia, 

Phylum  C. — Larva  degenerating,  less  flattened,  but  still  with  white  tufted 
hairs  subventrally  ;  primarv  warts  obscured,  the  other  special  structures  lost.  Moth 
with  the  intercostal  cell  of  hindwings  less  expanded,  but  carrying  vein  7  back  with 
it  from  the  apex  of  discal  cell — Co»motriche. 

Phylum  D. — Larva  again  cylindrical,  densely  hairy,  some  of  the  secondary 
hairs  specially  modified  into  irritating  hairs ;  white  subventral  hairs  lost.  Moth 
with  intercostal  cell  very  small,  but  vein  7  arises  from  its  apex  with  vein  8,  and  is 
not  connected  with  the  discal  cell — Macrothylacia,  lAmocampa,  Eriogaster,  Achno- 
campa  {Trichiura)^  and  Poecilocampa, 

Dyar  then  observes  :  '*  Phylum  A,  I  regard  as  distinctly  the  most 
generalised.  Phylum  B,  I  was  at  first  inclined  to  place  much  higher, 
but  the  venation  of  the  moth  seems  to  preclude  any  other  position. 
Phylum  C  is  closely  allied,  but  the  larva  is  decidedly  less  specialised. 
I  take  this  to  be  due  to  degeneration,  rather  than  to  generalisation, 
since  the  venation  of  the  genus,  Ctmnotrkhe^  seems  derivable  from 
KpicnapUra  and  not  the  reverse.  Phylum  D  is  the  highest.  A  degenera- 
tion from  the  flattened  larva  of  phylum  B  having  been  once  assumed, 
it  is  easy  to  imagine  this  proceeding  further  to  the  round  hairy  larvae 
of  Laniocawpa  and  MacrotJnjlacia.  Kriof faster  has  the  hairs  less 
developed,  but  evidently  belongs  here,  and  I  presume  that  Achnocampa 
{Tnchiura)  and  Voccilovawpa  do  also,  though  their  larvae  are  not  at 
present  before  me.  The  venation  is  very  singular.  Vein  7  instead  of 
arising  from  the  discal  cell  is  quite  separate  from  it,  and  arises  from 
the  basal  loop  of  vein  8.  I  think  this  is  only  explicable  by  supposing 
a  contraction  of  the  large  intercostal  cell  of  phyla  B  and  C,  which  has 
carried  vein  7  with  it  away  from  the  discal  cell. 

**  So  much  for  the  British  species-.  The  accompanying  tree  (pi.  vii), 
in  large  part  explains  itself.  I  have  added  several  European  and 
American  genera,  and  one  Australian  genus,  which  are  distinguished 
from  the  English  ones  by  the  absence  of  shading  on  their  respective 
branches.    Five  special  points  may  be  noted : — 

Phylum  E  is  the  Australian  ColuMa.  It  is  the  most  generalised  larva  of  the 
whole  group,  closely  resembling  that  of  Euataudiugeria.  Indeed  the  genus  scarcely 
belongs  here,  as  the  moth  still  retains  the  frenulum. 

Phylum  E  is  the  most  generalised  phylum  known  of  the  true  Las!ocampids. 
The  females  are  wingless,  but  the  male  venation  closely  resembles  MalncoKomn. 

Phylum  G  is  a  very  curious  form.  The  larva  has  much  the  structure  of  Mala- 
cotomuy  but  the  adaptation  to  ihe  flattened  form  has  begun,  and  the  subventral 
phadow  is  neutralised  by  a  trhite  haml,  not  by  white  hairs  as  higher  in  the  scale. 
The  moth  has  already  the  large  intercostal  cell  of  the  hindwings. 

Phylum  II  is  an  American  group,  at  first  sight  quite  contradictory  with  the 
larva  of  Eutricha  or  even  more  specialised,  and  the  venation  almost  of  MaUiconoma. 
I  interpret  the  absence  of  the  large  intercostal  cell  to  degeneration,  by  a  process 
different  from  that  of  phylum  D.    Here  it  seems  that  the  lower  border  of  the  cell 
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has  joined  the  discal  cell,  leaving  vein  7,  again  arising  from  it,  but  before  the  tip  of 
the  cell. 

Phylum  J  is  a  group  not  represented  in  England,  intermediate  between  phyla 
B  and  D.  The  larva  retains  most  of  the  characters  of  phylum  B,  though  they  are 
generally  less  strongly  developed,  while  the  moth  has  assumed  the  venation  of 
phylum  D." 

With  much  that  Dyar  writes  we  are  in  evident  agreement.  His  phyla 
A  and  D  make  up  the  bulk  of  our  Paltearctic  Lachneuiae,  his  phyla  B,  C 
and  J  the  bulk  of  our  Palasarctic  Kutrkkidae,  When,  however,  it  comes 
to  a  consideration  of  detail  we  are  at  issue  on  many  points.  Dyar 
essentially  makes  his  phylum  C  the  generalised  section  of  the  Eutri- 
chids,  with  which  we  are  somewhat  in  accord,  but  when  he  would 
derive  the  neuration  of  Kpicnaptera  (phylum  B)  from  that  of  Costnotriche 
(phylum  C)  we  can  only  demur.  We  presume  that  these  genera,  having 
reached  a  certain  point  of  development  in  common,  have  then  gone  on 
independently  to  their  present  forms.  Certainly  in  the  direction  of  the 
specialisation  of  the  supplementary  cell  at  the  bade  of  the  hindwings 
and  the  supplementary  nervules  arising  therefrom  Kutricha  has 
specialised  much  further  than  Cosmotriche,  and  presents  with  Oastropacha 
(Ejncnapteia)  the  most  highly  developed  neuration  of  the  Eutrichid 
(and  Lachneid)  stem.  The  speciahsation  of  this  supplementary  cell 
and  its  nervures  may  be  readily  traced  from  the  plates  by  Aurivillius 
(Irisj  vii.,  pi.  8-4  ).  Our  own  notes  of  the  neuration  read  as  follows: 
The  supplementary  cell,  placed  just  above  the  base  of  the  median  cell 
of  the  hind  wing  is  very  small  in  Poecilocampa  and  Tridduray  with  one 
small  nervule  branching  from  its  upper  edge  in  Tnchiura  and  two  in 
Poecilocampa.  The  cell  has  a  similar  character  in  Lachneisy  but  there 
is  considerable  modification  in  the  upper  branching  nervule.  The  cell 
is  also  simple  in  Malacosoma^  somewhat  elongated  in  Txisiocampa  and 
Pachjpasa,  and  the  same  conditions  are  noticed  in  all  those  genera  that 
have  no  great  extension  of  the  basal  area  of  the  hindwings.  When, 
however,  we  turn  to  the  Eutrichids,  in  which  this  extension  is  most 
marked,  the  cell  gradually  becomes  modified,  maintaining  its  simplest 
form  in  Dcndrolimiis  in  which  the  costa  of  the  hindwing  is  almost 
straight,  and  having  only  one  small  upper  nervule  arising  from  it. 
Oihncstis  is  but  little  in  advance  of  this,  but  Cosmotriche  shows 
considerable  development  and  gives  rise  to  three  branches,  the  extended 
cell  separating  the  (normally)  branched  nervure  arising  from  it  into  its 
two  constituent  parts.  In  Gaatropacha  (I'lpicnaptera)  and  Kutncha  the  cell 
and  the  supplementary  nervules  are  remarkably  specialised,  the  latter, 
perhaps,  being  the  most  specialised  of  all.  Intermediate  stages  of 
development  are  well  illustrated  by  Diphira  and  Selenephera,  the  latter 
more  particularly  in  the  Eutrichid  direction.  Malacosouia  is  very 
peculiar  in  its  neuration,  being  specialised  with  regard  to  the  loss  of  the 
transverse  nervule  at  the  end  of  the  discoidal  cell  (a  peculiarity  that  it 
shares  with  Chondroatctja),  while  the  supplementary  basal  nervures  seem 
to  be  somewhat  specialised,  otherwise  the  character  of  the  neuration  in 
other  respects  appears  to  be  generalised,  and  to  call  for  no  special 
comment.  Bacot  observes  that  on  larval  characters  he  considers  Dyar 
incorrect  in  deriving  Kutricha  from  Cosmotriche,  Kutricha  (as  represented 
by  quercifoUa)  is,  he  considers,  on  larval  characters,  more  specialised 
than  DemlroUuiuH  (////»')  which  clearly,  in  this  stage,  occupies  a  position 
between  Kutricha  and  Cosmotriche^  but  nearer  to  the  latter.  Cosmotriche^ 
he  adds,  certainly  appears  to  be  much  more  generalised  than  Kutricha, 


LACHNEIDES.  461 

for  it  has  retained  many  more  ancestral  characters  common  to  the 
Eutrichid  and  Lachneid  (in  kcuhii  strict.)  branches,  than  has  Kutncha. 
Again  Dyar*s  separation  of  the  phyla  \\  and  J  is  scarcely  justified  on 
the  grounds  given,  for  so  great  is  the  resemblance  between  the  larvfe  of 
Kutricha  (qu4'rvi folia)  and  Odomntia  {pruni)  up  to  the  hybernating  stages, 
that  one  doubts  whether  they  can  belong  to  different  genera.  Our 
interpretation  of  the  neuration  appears  to  bring  the  phylogeny  as 
shown  by  this  character  into  harmony  with  that  presented  by  the 
structural  features  offered  by  the  larvaB  and  pupae. 

We  conclude  from  the  facts  presented  by  newly-hatched  larvse  of 
the  Laaiocaminill  and  Kutric/udiy  that  both  have  specialised  almost  to 
the  same  extent  on  their  respective  stems,  having  i,  ii,  iii,  and  iv  +  v 
large  many-haired  warts  when  they  leave  the  egg^  the  earlier 
generalised  stages  evidently  having  been  pushed  back  into  the  egg ; 
but  Bacot  considers  that  Kutricha  is,  as  a  larva,  rather  more  specialised 
than  Lasiocarnpa.  The  ancestral  Lachneid  larva  appears  to  have  had 
generalised  tubercles,  i  and  ii  trapezoidal,  iii  supraspiracular,  iv  and  v 
subspiracular  (iv  tending  to  be  somewhat  posterior),  vi  below  these, 
and  vii  marginal  at  base  of  legs.  These  carried  set^e  with  chitinous 
bases.  Development  proceeded  by  the  formation  of  warts  (somewhat 
as  in  Anthrocerids)  each  individual  seta  having  a  chitinous  base,  i,  ii, 
iii,  iv  and  v  being  especially  well-developed.  -In  some  genera  later 
necessities  for  the  perfection  of  protective  resemblances  necessitated 
the  flattening  of  the  warts,  so  as  not  to  disturb  the  larval  contour,  and 
these  ultimately  merged  in  the  general  skin  clothing,  driving  back  the 
preceding  evolutionary  stages  into  the  egg.  Thus  E.  quercifolia,  D, 
pinif  L.  (jueratSj  and  P.  trifolii  hatch  with  i,  ii,  iii  and  iv  +  v  well- 
developel.  In  the  reduction  of  the  warts,  i,  ii  and  iii,  as  most  disturbing 
the  outline,  were  the  first  and  most  completely  eliminated.  A  small 
ii  and  iii  may,  therefore,  suggest  either  a  generalised  or  highly 
specialised  form,  and  care  must  be  taken  in  forming  any  conclusion 
based  on  the  character  of  these  tubercles.  The  small  size  of  ii  compared 
with  i,  is,  of  course,  not  necessarily  on  the  same  line  of  development 
as  the  flattening  of  the  warts  and  diffusion  of  the  setfe  of  the  dorsal 
and  supraspiracular  tubercles.  The  tendency  to  lose  i  is  already  well- 
marked  in  some  cases  in  which  the  tubercles  are  quite  ancestral  and 
scarcely  wart-like  in  appearance,  e.^.j  Malacusoma  {catftreiisvt),  &c.  The 
w^art-like  cushions,  seen  in  the  larvae  of  Kutricha  {querci/olia),  Lasio- 
campa  {quercim),  &c.,  are  probably  a  further  development  of  the 
MalacoHoma  form.  In  the  flattening  and  diffusion  of  the  warts,  these 
processes  affect  i  and  ii  simultaneously,  there  being  a  general  tendency 
to  the  loss  of  all  dorsal  and  subdorsal  warts  in  certain  genera.  The 
newly-hatched  larvae  of  Kutncha  and  Ladocampa  are  quite  a  moult  in 
advance  of  Pachtpjastria  and  distinctly  in  advance  of  Ikndrolimus,  It 
is  necessary  then  to  clearly  recognise  that  the  tendency  to  have  ii  weak 
is  a  distinctly  earlier  character  than  the  tendency  to  the  flattening 
and  dispersion  of  all  the  dorsal  and  subdorsal  warts. 

The  pupne  have  undergone  but  slight  modification  in  the  group, 
but  the  imagines  appear  also  to  have  specially  developed  along  different 
lines,  Kutncha  with  a  complicated  branching  of  the  costal  nervure  of 
the  hindwing,  Lasiocampa  in  the  strong  costal  and  median  nervures 
which  enable  it  to  maintain  its  rapid  ffight.  On  the  other  hand,  the 
females  of  Eutricha,  Macrothylacia  and  Lasiucamjja,  are  very  specitdised 
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as  ogg-producing  organisms.  Bacot  notes:  The  ova  of  Eutricha 
{quercifolia)  are  much  smaller  than  those  of  Cosmotricfie  Qwtatoria), 
even  smaller  than  those  of  LaHiocainpa  (tjHernh),  and  consequently  the 
larva  in  the  first  instar  is  also  much  smaller  than  those  of  Cimnotriclie, 
Lamocampa  or  Maerothi/lacia,  and  one  is  strongly  inclined  to  suspect 
that  the  small  size  of  the  eggs  of  these  species  compared  with 
the  size  of  the  moth  represents  a  specialised  condition.  In  con- 
clusion we  may  add  that  we  should  certainly  be  inclined  to 
disagree  with  any  phylogeny  that  did  not  separate  Dyar's  phyla  B,  G 
and  J  from  the  main  stem  at  the  same  point,  that  did  not  find  a  much 
less  specialised  position  for  Lachnein  and  Trichinra^  and  an  entirely  inde- 
pendent one  for  Poecil>camiya  {vide,  pi.  viii).  The  peculiarities  in  the 
neuration  noticed  by  Dyar  (supra)  certainly  appear  to  us,  as  we  have 
attempted  to  show,  to  be  explicable  on  other  grounds  than  those  offered 
by  him.  We  suspect  that  he  will  grant  that  the  *^  large  intercostal  cell " 
of  the  hindwings  in  phyla  B  and  C  is  a  specialisation,  and  that  it  is 
much  more  in  accordance  with  fact  that  those  genera  that  have  never 
had  the  large  expansion  of  the  area  at  the  base  of  the  costa  of  the 
hindwings,  have  never  required  this  large  cell,  nor  the  nervures  that 
arise  therefrom  to  carry  the  enlargement.  We  suspect  that  the  isolation 
of  nervure  7  from  the  discal  cell  is  a  generalised  and  not  a  specialised 
feature  of  the  neuration,  and  that  this  has  been  maintained  in  the 
Lachneidae,  both  in  otherwise  generalised  and  specialised  forms,  and 
lost  more  or  less,  in  the  Entnchidae,  under  the  stress  of  costal 
development. 

Some  of  Bacot's  suggestions  as  to  the  phylogeny  of  the  group,  have 
already  been  embodied  in  the  preceding  pages  {ante,  pp.  460-461),  but 
he  adds  that  he  is  not  sure  that  '*  the  highly  specialised  larvse,  offer 
such  good  characters  for  the  purposes  of  phylogeny  as  the  relatively 
more  generalised  imagines.  The  larval  life  is  usually  long,  and  the 
imaginal  short  and  often  retired.  Taking  the  ensemble  of  the  characters 
offered,  the  mode  of  making  the  cocoon  and  the  structure  of  the  pupae 
are  very  likely  to  give  a  correct  view — although  the  similarity  of 
cocoons  of  the  *  eggar '  type  (even  in  quite  unrelated  orders),  which 
must  have  been  independently  evolved,  may  easily  be  pushed  too  far, 
and  one  cannot  think  that  the  similarity  of  the  cocoons  of  L,  quercus  to 
those  of  the  Cochlidids  is  really  one  of  close  relationship,  for  it  is 
impossible  not  to  place  such  forms  as  ruhi,  quercifolia,  &c.,  with  their 
divergent  cocoons,  much  nearer  to  L,  quercus  than  one  would  the 
Cochlidids,  i.e.,  it  is  impossible  to  conceive  that  L.  quercus  and  L, 
lanestris  have  an  unbroken  descent  from  the  Cochlidids  to  the  exclusion 
of  such  forms  as  Cosmotriche,  Malacosmna,  Macrotht/lacia,  &c."  He 
further  adds :  "  The  species  irifolii  and  quercus,  potatona  and  querci- 
fnlia,  castrensis  and  neuHtria,  represent  three  well-marked  and  distinct 
groups,  supported  by  all  the  characters  yet  obtained  from  the  oval, 
larval  and  pupal  stages  as  well  as  the  imaginal  habits,  but  when  it 
comes  to  placing  any  of  the  other  species  with  these  groups,  difficulties 
at  once  crop  up.  Lachieis  laitestn's  might  be  placed  on  the  evolutionary 
line  with  the  quercus  group,  there  is  nothing  in  the  larva,  pupa,  or 
cocoon  of  which  one  knows  that  contradicts  this  position,  but  the  egg 
and  egg-laying  habit  suggest  a  position  nearer  Tnchiura  and  perhaps 
between  Tnchiura  and  Malaconnwa.  Macmthylacia  ruin  has  a  larva 
closely  approximating  to  that  of  L.  quercus  in  structure  and  develop- 
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nient,  and,  on  the  other  hand,  a  pupa  and  cocoon  more  nearly 
approximating  to  that  of  Malacoaoma.  The  egg  is  not  unlike  that 
of  L.  var.  callnnaey  and  the  young  larva,  in  some  respects  (from 
memory),  to  Lachncia  lanestria.  Thus  M.  rubi  gives  a  good  hint  as  to 
the  connection  of  the  Ijamwampa-LavUneis  group  with  the  Malacosomas, 
and  perhaps  hy  way  of  cocoon  with  the  Eutrichids,  but  if  one  once 
accepted  this  line  of  argument,  one  implies  an  immense  gap  in  the 
relationship  of  the  *  eggar '  cocoons  of  the  Lasiocampids  and  Lachneids 
(in  sens,  restr.)  on  the  one  hand  and  the  Cochlidids  on  the  other. 
Dendrolinnts  jnni  (the  only  continental  species  besides  pnini  that  I 
know  in  the  early  stages)  certainly  goes  with  the  Eutrichid  stem. 
The  eggs  and  egg-laying  habits  of  Ttichiura  suggest  a  relationship 
between  it  and  Puecilocampa  on  the  one  hand  and  with  Lavhneis  on  the 
other ;  the  anal  tuft  of  the  females  supports  the  latter  suggestion, 
whilst  the  similarity  of  the  cocoons  supports  the  former ;  yet  the 
larvae  of  Foecilacampa  and  TrichiHra  have  no  characters  in  common. 
Poecilocampa  bears  in  the  larval  stage  a  certain  similarity  to  Kutricha 
querci folia  but  this  is  probably  only  a  case  of  parallel  development. 
Tncfnnra  larvae  have  more  in  common  with  Malacosoma,  but  possibly 
this  impression  is  gained  rather  from  a  superficial  than  from  any 
structural  similarity." 

Family:  LACHNEmxE. 

We  can  readily  separate  our  British  species  of  the  Lachneids  into  two 
very  distinct  families,  the  Lachneidae  proper,  including  the  "  eggars," 
and  the  Kutnchidae  or  "lappets,"  with  their  leaf -like  appearance  when 
at  rest  and  the  marvellous  development  of  the  hindwings  to  aid  this 
similarity.  Of  the  genera  referable  to  the  Lachneidae,  one  genus, 
Poecilocampaj  stands  somew^hat  isolated,  for  whilst  it  possesses  the 
typical  basal  wing-markings  characteristic  of  Tnchiura  and  Lachneis 
and  approaches  them  in  other  respects,  yet  its  early  stages  show  such 
complete  isolation  that  one  cannot  but  separate  it  very  distinctly 
therefrom.  As  a  matter  of  fact  with  one  or  two  striking  exceptions, 
e.ff.j  Malacosomidi  and  Lasiocampidi,  the  whole  of  our  British  Lachneid 
moths  are  widely  separated,  and  representative  of  isolated  groups,  not 
only  in  Britain,  but  also  in  the  Lachneid  fauna  of  the  world,  Tnchiiira, 
Lachneis  and  Macrothylacia  being  as  it  were  each  terminal  of  its 
own  tribe,  and  consisting  merely  of  two  or  three  very  strongly  defined 
and  not  very  variable  species.  In  fact  we  doubt  whether  crataetji  is 
not  the  sole  representative  of  Tnchiura,  and  rubi  of  Macrothylacia,  On 
the  other  hand  I'achyyastria  (and  Laaiocampa)  represent  a  recent,  if 
not  existent,  evolutionary  group,  similar  to  Malacosoma,  although 
these  groups  are  small  compared  with  the  much  larger  ones  of  closely 
allied  forms  that  have  been  occasionally  developed  from  the  main 
generic  stems  into  which  the  EuUichidae  branch.  Taken  as  a  whole 
one  cannot  but  conclude  that  the  Eutrichids  are  a  dominant  and 
progressive  group,  the  Lachneids  a  more  conservative  and  stagnant 
one. 

Subfam. :  Poecilocampinae. 
Tribe  :  Poecilocampidi. 

This  tribe  is,  structurally,  the  most  isolated  of  all  the  Lachneid  (as 
apart  from  the  Eutrichid)  moths,  and  in  the  larval  stage  appears  to 
show  considerable  affinity  with  the  Eutrichids,  and  to  be  very 
distinctly  separated  from  Tnchiura  with  which  it  is  sometimes  said  to 
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be  very  closely  allied.  The  habit  of  the  imago  in  sometimes  laying 
its  eggs  scattered,  at  others  in  little  groups,  is  noteworthy  in  a  super- 
family  where  egg-laying  is  pretty  constant  in  the  same  species.  The 
larva,  structurally,  appears  to  .be  quite  an  exception  to  the  other 
Lachneid  larvse  so  far  examined,  in  that  the  anterior  trapezoidals  i  on 
the  abdominal  segments  are  considerably  smaller  than  the  posterior  ii, 
although  on  the  meso-  and  metathorax  the  reverse  is  the  case,  the 
anterior  i  being  much  larger  than  the  posterior  ii.  There  is  a  small 
supraspiracular,  and  of  the  two  subspiraculars  iv  and  v,  the  former  is 
much  larger  than  the  latter  on  the  abdominal  segments,  but  situated 
close  together,  and  suggest  strongly  the  process  by  which  they  have 
coalesced  on  the  thoracic  segments,  a  feature  that  is  very  characteristic 
also  on  the  abdominal  segments  of  most  other  Lachneid  hxved.  All 
the  tubercles  have  a  wart-like  structure  and  bear  many  hairs.  The 
pupa  is  enclosed  in  a  small  tough  cocoon,  not  of  the  **  eggar,"  nor  of 
the  loose  Eutrichid  type,  and  in  this  one  peculiarity  bears  a  resemb- 
lance to  Tiichiura  crataetji.  Sexual  dimorphism  is  well  marked  as  in 
all  Lachneid  moths,  but  there  is  no  2  anal  tuft  as  in  I'lichiura  and 
Lachneis,  and  the  appearance  of  our  only  European  species  in  mid- 
winter is  sufficiently  remarkable  to  notice. 

Genus:  PoEaLOCAMPA,  Stephens. 

Synonymy. — Genus :  Poecilocampa,  Stephs.,  **  111.  Haust./*  ii.,  p.  44  (1828) ; 
*•  Cat.  Brit.  Ins.,"  p.  47  (1829);  "  List  Br.  An.  Br.  Mas.,"  v.,  Ist  ed.,  p.  47  (1850) ; 
2nd  ed.,  p.  43  (1856) ;  Wood,  *•  Ind.  Ent„"  no.  46  (1839) ;  Dup.,  •'  Cat.  L^p.  Eur.," 
pp.  76-77  (1844);  Humph,  and  Westd.,  "Brit.  Moths,"  2nd  ed.,  p.  64,  pi.  x.,fig8.  7-8 
(1851);  Walk.,  "List  Lep.  Het.,"  (6),  p.  1474  (1856);  Sta.,  "Man.,"  i.,  p.  164 
(1857);  Humph., "  Gen.  Brit.  Moths,"  p.  24  (1860);  Bbr., "  Cat.  Lep.  And.,"  p.  351  note 
(1866);  Gu6n.,  "  L6p.  Eure-et-Loir,"  p.  80  (1867) ;  Wallgrn.,  «•  Skand.  Het.,"  ii.. 
p.  71  (1869) ;  Newm.,  "  Brit.  Moths,"  p.  41  (?  1874) ;  Buck.,  "  LarvsB.  Ac,"  iii., 
pp.  58,  78,  pi.  xlviii.,  fig.  2,  pi.  xlix.,  tig.  1  (1889) ;  Auriv.,  "  Nord.  Fjar.,"  p.  61 
(1889) ;  "Iris,"  vii.,  pp.  143,  144  (1894) ;  Strdm.,  "Danm.  Somm.,"  p.  82  (1891) ; 
Kirby,  "Cat.,"  p.  834  (1892);  Barr.,  "Brit.  Lep.,"  iii.,  p.  2  (1896);  Tutt,  "Brit. 
Moths,"  p.  69  (1896);  "Proc.  South  Lond.  Ent.  Soc.,"  pp.  1-11  (1898);  Dyar,  "Can. 
Ent.,"  XXX.,  pp.  4,  5  (1898) ;  "Ent.  Rec,"  xL,  p.  41  (1899);  Grote,  " Illus.  Zeits. 
f iir  Ent.,"  p.  71  (1898).  Bomhyx,  Linn.,  "  Sys.  Nat.,"  10th  ed.,  p.  502  (1758) ; 
12th  ed..  p.  818  (1767) ;  "  Faun.  Suec.,"  2nd  ed.,  p.  291  (1761) ;  Fab.,  "Sys.  Ent.." 
p.  566  (1775) ;  "  Species  Ins.."  ii..  p.  179  (1781) ;  "  Mant.,"  ii..  p.  113  (1787) ; 
"  Ent.  Sys.."  p.  429  (1793) ;  Schif!..  "  Sys.  Verz.."  p.  58  (1776) ;  Esp..  "  Schmett. 
Eur.,"  iii.,  pi.  xxv.,  figs.  1-8  (1782),  p.  136(1784);  Bork.,  "Sys.  Besch.,"  iii.,  p.  129 
[1790);  Hb.,  "  Eur.  Schmett.,"  iii.,  p.  141  (?  1800) ;  Donov.,  "  Nat.  Hist.,"  ix.,  p.  41 
1800) ;  Schrank,  "  Fauna  Boica,"  i.,  p.  280  (1801)  ;  Haw,,  "  Lep.  Brit.,"  i.,  p.  127 
|l803);  Godt.,  "Hist.  Nat.,"  iv.,  p.  119  (1822);  Bdv.,  "Gen.  et  Ind.,"  p.  70  (1840); 
Frr.,  "  Neu.  Beit.,"  p.  159  (1846);  Boh,,  "  Vet.  Ak.  Handl.,"  p.  133  (1848) ;  Snell., 


De  Vlind.."  p.  187  (1867) ;   Nolck.,  "  Lep.  Fn.  Est.,"  p.  126  (1868) ;   Stand., 
Cat.,"  p.  68  (1871) ;  Curo,  "  BuU.  Soc.  Ent.  Ital.,"  viii.,  p.  148  (1876) ;  Mill., 
"Ann.  Soc.  Ent.  Fr.,"  (5),  vii.,  p.  5  (1877);   Frey,  "Lep.  der  Schweiz,"  p.  95 


'•  Cat.,"  p.  68  (1871) ;  Curo,  "  BuU.  Soc.  Ent.  Ital.,"  viii.,  p.  148  (1876) ;  Mill., 

"       ~    "J5)'  ^"•'  P-^  (1877);   Frey,  "Lep.  de    ~  " 
(1880)  ;  Lampa,  "  Ent.  Tids.,"  p.  41  ^1885) ;  Riihl,  "  Soc.  Ent.,"  v.,  p.  170  (1891) ; 


Caradja,  "  Iris,"  viii.,  p.  90  (1895) ;  Reutti,  "  Lep.  Bad.,"  p.  57  (1898).  NocUia, 
Miill.,  "Fauna  Frid.,"  p.  47  (1764).  EriogaMer,  Germ.,  "  Sys.  Gloss.  Prod.,"  i.,p.  16 
(1811);  Curt..  "  Guide,"  p.  142(1829);  Bang-Haas,  "Nat.  Tids.,"  (3),  ix.,  p.  411 
(1874) ;  Meyr.,  "  Handbook,"  p.  321  (1895).  Gastropaeha,  Ochs.,  "  Die  Schmett.," 
iii.,  p.  276  (1810)  ;  Frr.,  "Neu.  Beit.,"  p.  159  (1845) ;  H.  Sch.,  "  Sys.  Bearb.,"  ii., 
p.  105  (1847)  ;  Hein.,  "  Schmett.  Deutsch.,"  i.,  p.  207  (1859).  Diaphone,  Hb., 
"Verz.,"  p.  188(1822). 

Stephens'  diagnosis  of  the  genus  {Illus.  Haast,,  ii.,  p.  43)  reads  as 
follows : 

Poecilocampa,  mihi.  Palpi  extremely  minute,  subglobose,  enveloped  in  slender 
elongate  hairs ;  maxille  obsolete.  Antennie  densely  bipectinated  in  the  males,  the 
pectinations  scarcely  decreasing  towards  the  apex,  strongly  serrated  in  the  females ; 
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head  very  small  and  hairy ;  thorax  stout  and  hairy ;  abdomen  abbreviated,  toHed 
in  the  male,  and  pilose  laterally  in  both  sexes,  the  female  without  a  downy  mass  at 
the  apex ;  wings  entire,  elongate,  acute,  subdiaphanous,  not  reversed  during  repose ; 
legs  with  the  femora  and  tibiea  pilose.  Larva  slightly  hairy,  a  little  depressed, 
maculated,  not  gregarious ;  pupa  short,  obtuse,  enclosed  in  a  silken  follioulus, 
superficially  subterranean. 

After  thus  diagnosing  the  genus,  Stephens  remarks  on  the  necessity 
of  separating  it  from  Eriogaster  (lanestris)^  observing  that  its  single 
species  {populi)  differs  in  habit  and  structure  as  much  from  the  latter 
genus  as  does  Cluiocampa  from  Lasiocamjya.  He  observes  that  the  ^ 
antennae  are  more  densely  pectinated  and  stouter  than  in  Eiiogaster, 
the  females  destitute  of  the  woolly  anal  tuft,  thus  also  differing  from 
Cnethocampa  {processivnea),  which ,  with  Eriogastery  it  resembles  in  wing- 
texture.  He  further  notes  that  the  larvae  live  solitarily,  that  the  pupa 
is  obtuse,  and  the  eggs  naked.  As  only  populi  is  placed  in  the  genus 
it  necessarily  becomes  its  type.  Eirby  places  two  other  species  in  the 
genus — subpurpureaf  Butl.,  from  Tokei,  and  habitus^  H.-Edw.,  from 
Vera  Cruz.  The  inclusion  of  these  suggests  that  Kirby's  genus  may 
be  heterotypical.  We  have  already  shown  {ante,,  p.  450)  that  Poecilo- 
campa  is  the  correct  name  for  the  genus,  and  that  Grote's  suggestion 
that,  if  catax  and  lanestris  be  congeneric,  popidi  must  become  the 
type  of  Eriogaster^  Germ.,  is  inadmissible,  since  populi  disagrees  with 
the  diagnosis  of  the  genus  Eriogaster  in  which  Germar  placed  it. 
Meyrick  considers  ;>o;;{/^/  as  congeneric  with  lanestris ftubi  and  crataegi^ 
evidently  uniting  them  on  the  general  character  of  the  neuration, 
and  thus  showing  want  of  knowledge  of  the  nature  of  the  structural 
differences  in  the  early  stages.  Aurivillius  observes  that  PoecHocampa 
differs  from  Trichiurain  the  following  points :  The  elevated  part  of  the 
forehead  is  broader  and  shorter  ;  the  middle  tibiae  without  spurs ;  hind 
tibia  with  two  very  tiny  (hardly  to  be  discovered)  terminal  spurs  ;  the 
wings  thinly  scaled,  almost  entirely  with  very  characteristic  scales, 
which  are  cleft  almost  as  far  as  the  base  into  8-4  long  hairs  ;  the  fore- 
wings  longer  and  narrower  than  Trichiura.  He  further  gives  the 
following  characters : 

Neuration  :  8  of  forewings  from  the  front  margin  of  middle  cell  shortly  before 
the  apex,  from  the  apex,  or  from  the  stalk  of  6  and  7,  or  very  rarely  united  with  7 
from  the  apex ;  the  stalk  of  9  and  10  much  longer  than  the  free  part  of  the  nervures ; 
these  both  run  into  the  costa,  or  9  rarely  into  the  apex.  4  and  5  of  hindwings  from 
one  point  or  united  in  a  very  short  stalk ;  7  and  8  from  one  point  or  often  with  a 
long  stalk  from  the  front  margin  of  middle  cell.  Antennae  :  s  antennaa  with  long 
pectinations ;  9  antennae  with  short,  appressed  pectinations,  wanting  in  basal 
part.  Abdosien  :  ?  without  anal  wool.  Larva  :  Tne  larva  has  thin  short  hairs 
and  is  somewhat  flattened.  The  dorsal  warts  of  segments  1-10  are  entirely  wanting, 
the  11th  segment  is  slightly  raised.  All,  laterally,  underneath  the  spiracles,  project 
in  wart-form,  and  above  the  legs  stand  1-2  warts.  In  this  it  somewhat  reminds 
one  of  the  Gastropacha  larvas,  but  all  the  members  are  uniformly  coloured 
and  marked.  Pupa:  Naked,  red-brown,  with  numerous  "fastening-bristles"  on 
cremaster ;  rests  in  a  firm  cocoon,  mixed  with  earth. 

PoEciLocAMPA  POPULI,  Linn6. 

Synonymy.— Species :  Populi,  Linn., »'  Sys.  Nat.,"  10th  ed.,  p.  502,  no.  32  (1768); 
12th  ed.,  p.  818,  no.  34  (1767) ;  "  Faun.  Suec,"  2nd  ed.,  p.  291,  no.  1101  (1761) ; 
Fab.,  ••  Sys.  Ent.,"  p.  666,  no.  38  (1776) ;  *'  Sp.  Ins.,"  ii.,  p.  179,  no.  54  (1781) ; 
'*  Mant.,"  ii.,  p.  113,  no.  62  (1787);  "Ent.  Sys.,"  iii.,  pt.  1,  p.  429  (1793) ;  Sohiff., 
"  Sys.  Verz.,"  p.  58  (1776) ;  Esp.,  ••  Schmett.  Eur.,"  iii.,  pi.  xxv.,  figs.  1-8,  p.  136 
(1784);  Bork.,  "  Sys.  Besch.,"  iii.,  p.  129,  no.  35  (1790);  Hb.,  "Eur.  Schmett.," 
iii..  p.  141,  fig.  163  (?  1800) ;  "  Larvas,  Ac."  iii,,  M,  b  (by  error),  figs,  la-c  (?1803); 
"  Verz.,"  p.  188  (?  1822) ;  Donov.,  "  Nat.  Hist.,"  ix.,  p.  41,  pi.  307  (1800) ;  Schrk., 
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**  Fauna  Boioa,"  ii.,  pt.  1,  p.  280,  no.  1467  (1801);  Ochs.,  *'  Die  Schmett,"  iU.,  p.  276 
(1810) ;  Germ.,  •'  Sys.  Gloss.  Prod.,"  i.,  p.  16  (1811)  ;  Godt.,  "  Hist.  Nat.,"  iv.,  p. 
119,  no.  26,  pi.  X.,  fig.  4  (1822) ;  Stephs.,  "  Illus.  Haust.,"  ii.,  p.  44  (1828) ;  ••  Cat. 
Brit.  Ins.,"  p.  47  (1829) ;  "  List  Br.  An.  Br.  Mus.,"  v.,  1st  ed.,  p.  47  (1850) ; 
2nd  ed.,  p,  43  (1856);  Curt.,  "Guide,"  p.  142  (1829)";  Wood,  "Ind.  Ent.," 
no.  46  (1839) ;  Bdv.,  ♦'  Gen.  et  Ind.,"  p.  70  (1840) ;  Dup.,  "  Cat.  L^p.,"  pp. 
76-77  (1844) ;  Frr.,  "Neu.  Beit.,"  p.  159,  pi.  477  (1845);  H.-Sch.,  "Sys.  Bearb.," 
ii.,  p.  105,  figs.  87, 151  (1847) ;  Boh.,  "  Vet.  Ak.  Handl.,"  p.  133  (1848);  Humph,  and 
Westd.,  "  Brit.  Moths,"  2nd  ed.,  p.  54,  pi.  x.,  figs.  7-8  (1861);  Walk.,  •'  List  Lep.  Het.," 
(6),  p.  1474  (1855) ;  Sta.,  "  Man.,"  i.,  p.  164  (1867) ;  Hein.,  "  Schmett.  Deutsch.,'* 
i.,  p.  207  (1859) ;  Humph.,  "  Gen.  Brit.  Moths,"  p.  24  (1860) ;  Rbr.,  "  Cat.  L^p. 
And.,"  p.  351  note  (1866) ;  SneU.,  "  De  Yl-nders,"  p.  187  (1867) ;  Gu^n.,  "  L^p. 
Eure-et-Loir,"  p.  80  (1875) ;  Nolck.,  "  Lep.  Fn.  Est.,"  i.,  p.  126  (1868) ;  Wallgm., 
"Skand.  Het.,"  ii.,  p.  71  (1869);  Staud.,  "Cat.,"  p.  68  (1871);  Newm.,  "Brit. 
Moths,"  p.  41  (1869) ;  Bang-Haas,  "  Nat.  Tids.,"  (3),  ix.,  p.  411  (1874) ;  Curd, 
"Bull.  Soc.  Ent.  Ital.,"  viii.,  p.  148  (1876);  Frey,  "Lep.  der  Schweiz,"  p.  95  (1880); 
Lampa,  "Ent.  Tids.,"  vi.,  p.  41  (1885) ;  Buckl.,  "  Larva,  Ac,"  iii.,  pp.  58,  78,  pi. 
xlviii.,  fig.  2,  pi.  xlix.,  fig.  1  (1888) ;  Auriv.,  "  Nord.  Fjar.,"  p.  61  (1889) ;  "Iris," 
\ii.,  pp.  143,  144  (1894);  Str6m,  "  Danm.  Somm.,"  p.  82(1891);  Buhl,  "Soc. 
Ent.,"  v.,  p.  170  (1891) ;  Kirby,  "  Cat.,"  p.  834  (1892) ;  Caradja,  "  Iris,"  viii.,  p.  90 
(1895);  Meyr.,  "Handbook,"  <tc.,  p.  321  (1895);  Barr.,  "Brit.  Lep.,"  iii.,  p.  2 
(1896);  Tutt,  "Brit.  Moths,"  p.  59  (1896);  "Proc.  South  Lond.  Ent.  Soc.,"  pp.  1-11 
(1898) ;  Dyar,  "  Can.  Ent.,"  xxx.,  pp.  4-5  (1898) ;  Grote,  "  Illus.  Zeits.  fOr  Ent.," 
p.  71  (1898) ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  67  (1898).  Desolata,  Mull.,  "  Faun. 
Frid.,"  p.  47,  no.  11  (1764).  Populeut,  Haw.,  "Lep.  Brit.,"  i.,  p.  127,  no.  86  (1803). 

Obiginal  description. — Phalaena  {Bomhyx)  elinguis  fusca  anticc 
pallida,  alls  reversis  iinmaculatis  fuscescentibus  ;  striga  sesquialtera 
albida  repanda  (Linnc,  Sys,  Nat,  xth  ed.,  p.  502).  To  this  Linn^  after- 
wards added: '^Thorax  antice  exalbidus;  margo  alarum  ciliaris  albo- 
punctatus"  (Sys.  NaU,  xiith  ed.,  p.  818). 

Imago. — Anterior  wings  very  deep  greyish-black  (**  bluish-black," 
Stainton),  a  reddish-  or  orange-brown  basal  patch  edged  with  pale 
yellowish  ;  costa  and  base  of  inner  margin  brown  ;  transverse  elbowed 
line  yellowish,  doubly  angulated  ;  rather  thinly  scaled,  fringes  brown, 
chequered  with  yellowish.  Posterior  wings  greyish-black,  with  a 
distinct,  transverse,  median  shade,  fringes  as  in  forewings. 

Sexual  dimorphism. — The  males  81mm. -88mm.  are  considerably 
smaller  than  the  females  41mm.-46mm.  (average  di£ference  about 
8mm. -10mm.),  they  are  also  usually  more  densely  scaled,  and  the 
fringes  more  distinctly  chequered  with  light  and  dark.  The  prothoracic 
scaling  is  whitish  or  yellowish-white  in  the  males,  brownish  in  the 
females.  The  wing-texture  of  the  female  appears  to  be  more  delicate, 
and  there  is  usually  much  more  brown  colouring  along  the  inner 
margin  and  costa.  In  one  example  in  the  Brit.  Mus.  coll.  (from  the 
Frey  coll.),  this  brown  tint  is  especially  noticeable,  filling  out  the 
basal  area  and  extending  broadly  along  the  inner  marginal  area  and 
costa,  whilst  the  general  colour  of  the  wing  partakes  slightly  of  the 
same  hue.  The  fringes  of  this  $  ,  too,  are  especially  distinctly  chequered, 
although  in  most  examples  of  this  sex  the  brown  fringes  are  almost 
uniform. 

Variation, — One  would  expect  that  a  species  with  the  wide  geo- 
graphical distribution  of  this,  extending  from  Ireland  to  Amurland,  from 
Sicily  to  Scandinavia,  and  with  a  vertical  distribution  from  the  sea- 
level  in  the  Eiviera  to  some  7-8(X)0ft.  in  the  Swiss  and  Tyrolean  Alps, 
would  show  considerable  variation,  but  this  is  scarcely  the  fact,  and 
the  actual  variation  either  in  the  development  of  local  races  or  in  the 
production  of  aberrations  is  really  very  small.  The  central  and  south 
European  forms  are  usually  distinctly  reddish-black  compared  with 
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our  British  and  the  more  northern  examples,  which  are  almost 
purplish-black  but  with  a  slight  brownish  tinge  developing  into  brown 
at  the  base  and  along  the  costa  and  inner  margin.  Oberthiir  notes 
the  ordinary  European  type  as  reddish-brown,  whilst  that  at  Rennes  is 
much  darker  and  blackish-brown,  possibly  near  the  English  form, 
this  latter  we  suspect  being  Linn^'s  northern  type.  Some  examples,  it 
is  true,  are  rather  deeper  tinted  than  others,  and  some  slight  variation 
exists  in  the  intensity  and  direction  of  the  pale  transverse  lines 
crossing  the  fore-  and  hindwings,  the  pale  outer  line  of  the  forewings 
sometimes  being  without  the  two  angles,  the  line  looking  broken  at 
these  points,  in  others  it  is  strongly  marked  throughout.  Gordon 
observes  the  males  captured  at  Corsemalzie  as  being  of  a  rather  light 
brown  colour ;  Staudinger  notes  that  Graeser  bred  some  examples  in 
Amurland  from  oak,  far  darker  than  European  examples.  A  male 
from  the  Zeller  coll.  has  the  outer  margin  of  the  wings  dusted  with 
grey,  and  the  pale  elbowed  line,  edging  the  central  band  externally,  very 
pale,  whilst  the  central  area  is  darker  than  usual  and  hence  the 
specimen  appears  to  be  distinctly  banded.  A  very  extreme  form  of  the 
banded  aberration  is  figured  by  Herrich-Schaffer  {Sys,  Bearb,^  v.,  pi. 
xxix.,  fig.  151).  This  is  a  male  of  ordinary  shape,  the  thorax, 
abdomen  and  bases  of  fore-  and  hindwings  almost  typical,  but  the 
outer  part  of  both  pairs  of  wings  whitish,  and  the  central  band  of  the 
forewings  almost  uniformly  black,  a  most  strikingly  banded  form,  the 
fringes  distinctly  chequered  (ab.  virgata,  n.  ab.).  Normally,  however, 
in  both  sexes  the  central  area  is  not  really  darker  than  the  outer  area. 
Barrett  notes  a  specimen  in  the  "Bond  coll.,"  as  being  of  a  "  semi- 
transparent,  pale,  smoky-buff  colour."  Three  different  forms  have 
been  described,  the  two  south  European  ones  possibly  referring  to 
slight  modifications  of  the  same  form,  whilst  the  alpine  form  is  also 
referred  to  as  the  same  race  as  that  from  the  Eiviera  by  some  lepi- 
dopterists.     These  forms  are  described  as  follows  : 

a.  var.  canetisis.  Mill.,  "  L^p.  Alp.-Mar.,"  p.  194  (sep.  p.  293)  (1876) ;  "  Ann. 
Soc.  Ent.  Fr.,"  (5),  vii.,  pp.  6-7,  pi.  i.,  fig.  9  (1877) ;  "Rev.  d'Ent.,"  ii.,  p.  41  (1883) ; 
Bell,  "Ann.  Soc.  Ent.Fr.,"  (5),  vii.,  p.  367  (1877) ;  Oberth.,  "Bull.  Soc.  Ent.Fr.," 
f5),  viii.,  p.  81  (1878) ;  Auriv.,  "  Iris,"  vii.,  pp.  143-4  {lSd4).—Bomhyx  canensis,  Mill, 
(sp.  nov.).  Envergure  ( s )  37mni.  Les  ailes  sont  bien  developp<^es,  ^paisses,  mo'ns 
arrondies  que  celles  du  B.  crataegi,  mais  moinsaigues  k  I'apex  que  chez  le  B.  populi. 
Tout  I'insecte  eat  tr^s-velu,  avec  les  ailes  bien  fournies  d'^cailles.  Les  dessins  sent 
nets  et  les  couleurs  tranchees.  Le  fond  des  quatre  ailes  est  d'un  brun  fonc6,  presque 
noir  au  bord  costal  des  superieures.  II  n'existe  bien  qu'une  seule  ligne,  la  cond^e, 
laquelle  se  continue  sur  les  secondes  ailes.  A  la  place  de  la  basilaire,  on  voit  une 
grande  tache  d'un  fauve  obscur  entouree  de  blanch&tre ;  cette  tache,  plac^e  k  la 
base  de  Paile,  occupe  la  moiti^  de  la  largeur  de  eelle-oi.  La  ligne  coud^e  est 
blanch&tre,  ombr^e  de  noir  interieurement  avec  le  coude  prononc^  qui  touche  4  une 
eclaircie  aboutissant  k  I'apex.  L'espace  median  ne  porte  nuUe  trace  du  gros  point 
cellulaire  blanc  qui  caract^rise  si  bien  les  Bombyx  everia,  lotif  catax  et  lanestrU, 
Les  ailes  inferieures  trds-obscures  sons  travers^es  diagonalement  par  une  ligne 
blanch&tre,  droite,  ombr^e  de  noir  interieurement.  La  frange,  d'une  largeur  nor- 
male,  d'un  blanc  carne,  est  entrecoup^e  de  brun  rouge4tre.  Les  antennes  sont 
brunes  et  fortement  pectindes.  Le  thorax  est  presque  noir  et  les  pt^rygodes  gris&tres. 
L'abdomen  est  d'un  gris  brun.  En  dessous,  les  quatre  ailes  se  pr^sentent  k  peu  pres 
ce  qu'elles  sont  en  dessus,  bien  que  la  ligne  transverse  soit  moins  apparente ;  cepen> 
dant  la  grande  tache  de  la  base  des  superieures  a  disparu  (Milliere). 

Milliere  adds  that  the  insect  belongs  to  the  same  group  as  T. 
crataegi  and  P.  populij  has  the  same  shape  of  wings  as  the  former,  the 
lines  placed  as  in  the  latter,  but  it  would  never  be  possible  to  confound 
canensis  with  either  of  its  neighbours,  from  which  it  differs  also  in  its 

D  D  2 


468  BBITI8H  LBFIDOFTBBA. 

larger  size  and  rich  parure.  It  appears  in  the  second  fortnight  of 
December ;  the  first  example  was  taken  at  light  on  December  18th.  In 
the  Ann.  Ent.  Soc.  Fr.,  vii.,  p.  7,  he  further  notes  that  four  were  taken 
altogether,  by  himself  and  a  friend,  all  males,  between  December  12th- 
20th,  1876.  Bellier  de  la  Chavignerie  (ibid.,  p.  867)  states  that  he 
considers  the  Sicilian  form  the  same  as  Milliere's  canensis,  and  that 
there  was  no  doubt  of  their  being  referable  to  P.  poptdi.  Oberthiir 
considers  (ibid.,  viii.,  p.  81)  canensis  to  be  a  good  geographical  race  of 
the  latter  species — of  larger  size,  more  robust  form,  the  general  tone 
of  coloration  clear  grey,  the  lines  strikingly  developed,  yet  more  vague 
than  in  P.  populi  from  the  centre  of  France. 

j8.  Tar.  calberlae^  Bagusa,  "  Nat.  Sic,"  yiii.,  p.  223,  pi.  iii.,  figs  1-2,  tf  and  $ 
(1889). — II  (f  e  la  $  di  Sicilia  sono  una  volta  e  mezza  piii  grande  di  qoelli  del 
TEoropa  centrale,  ed  hanno  entrambi  la  macchia  basilare  delle  all  anterior!  grande 
e  ben  marcata  e  la  fascia  lineare  nei  dae  sessi  interrotta  da  due  macchie  gialle  che 
formano  per  cosi  dire  un'altra  fascia  (Ragusa). 

This  form  was  first  noticed  by  Bellier  de  la  Chavignerie  {Ann.  Soc. 
Ent.  France,  1860,  p.  687),  who  states  that  he  reared  on  January  1st, 
1860,  a  $  from  a  larva  taken  with  others  in  May,  1859,  on  the  bark  of 
Querciis  ilex.  He  noted  it  as  differing  from  P.  populi  in  its  wider  wings, 
in  having  grey-yellowish  powdering,  and  by  the  yellow  fringe  being 
chequerei  with  brown.  Later,  he  referred  (ibid.,  1877,  p.  867)  the  insect 
to  canensis  J  stating  that  he  could  not  agree  with  Milliere  in  considering  the 
latter  a  distinct  species,  and  asserting  that  its  cocoon,  habits,  and  time  of 
appearance  are  identical  with  those  of  P.  populi.  Beally  there  appears 
to  be  but  little,  if  any,  difference  between  this  form  and  var.  canensis. 
Both  appear  to  have  the  basal  mark  exceedingly  well  characterised,  and 
the  tendency  to  the  doubling  of  the  elbowed  line  mentioned  by  Bagusa  in 
the  Sicilian  form  is  shown  in  Milli^re's  figure  of  canenms  (Ann.  Soc.  Ent. 
France,  1877,  pi.  i.,fig.  9).  Ragusa's  examples  were  obtained  at  Girgenti. 

y.  var.  alpina,  Frey,  *•  Lep.  der  Schweiz,"  p.  96  (1880) ;  "  Mitt.  Schw.  Ent. 
Ges.,"  vii.,  p.  18  (1887).  Canneims,  Piing.,  "  Stott,  Ent.  Zeit.,"  1.,  p.  144  (1889). 
Canensis,  Ibid.,  Ivii.,  p.  223  (1896). — The  var.  alpina  is  a  fine  mountain-form,  with 
more  white  on  the  forewings,  especially  those  of  the  j  .  Hnateck  reared  it  years 
ago  at  Sils-Maria,  in  the  Engadine,  and  Zeller-Dolder  then  acquired  it  for  his 
collection.    It  is  at  present  a  great  rarity  (Frey). 

Frey  says  {Mitt.  Schw.  Ent.  Ges.,  vii.,  p.  18)  that  he  was  informed 
by  Zeller  that  this  was  the  same  form  as,  and  agreed  with,  canensis, 
Mill.  Frey  was  inclined  to  think  the  original  types  wanted  comparison 
before  the  two  were  united.  There  appears  to  be  no  specimen  labelled 
as  this  variety  in  the  **  Frey  collection,"  nor,  indeed,  any  alpine 
examples,  unless  they  be  among  the  unlabelled  specimens,  so  that  it  is 
probable  it  was  described  from  Zeller-Dolder 's  collection.  Piingeler 
records  the  occurrence  of  larv®  of  var.  alpina  at  St.  Maurice  in  August, 
1877,  on  larch  {Pinus  lanx),  the  cocoons  with  pupee  also  found  in 
numbers,  in  the  neighbourhood,  under  stones.  An  empty  cocoon  was 
also  obtained  under  a  stone  at  the  Biffel-alp. 

Egglaying. — The  eggs  described  were  laid  by  a  captive  female  on 
the  inside  of  a  chip  box.  Some  are  placed  close  together  side  by  side, 
and  with  their  long  axes  parallel,  in  httle  rows  of  five  or  six,  others  are 
scattered  here  and  there  over  the  surface  of  the  box.  Newman  states 
that  they  are  laid,  three  or  four  together,  on  the  bark  of  oak  {Quercm 
rc^ir),  poplar  {Popul%is  nigra),  &o.  Miss  Miller  observes  that  the  eggs 
are  laid  singly  or  in  batches  of  twelve  or  less,  whilst  Pearson  notes  the 
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eggs  as  laid  singly,  and  Bacot  says  that  the  similarity  of  the  eggs  to 
those  of  Bomhyx  mori  is  very  striking,  and  they  appear  to  be  laid  in 
the  same  scattered  fashion.  Robertson  obtained  a  female  from  a 
Cheltenham  pupa  on  December  6th,  1898,  which  laid  most  of  its 
eggs  the  following  day.  Eggs  are  noted  as  hatching  April  19th,  1865 
(Todd),  April  14th,  1890,  at  Brentwood  (Burrows),  March  26th,  1880, 
April  14th,  1890  (Bower),  February  8rd-14th,  1894  (Studd),  April 
20th,  1899  (Bacot),  middle  of  February,  1895  (Woodforde). 

Ovum. — The  eggs  are  flat,  roughly  rectangular  in  shape,  with  a 
shallow  depression  on  the  upper  surface  ;  the  micropylar  end  squared 
and  slightly  thicker  than  its  nadir  which  is  somewhat  rounded.  To 
the  naked  eye,  the  ^^g  looks  dark  brown  with  the  micropylar  end 
whitish  and  with  a  dark  micropylar  point.  The  f^gg  has  no  covering 
of  scales.  Under  a  lens  the  ground  colour  is  seen  to  be  white,  this 
tint  being  especially  noticeable  around  the  sides  of  the  o^gg ;  the  upper 
surface  is  almost  covered  with  irregular,  dark  grey,  and  black,  polygonal 
cells,  usually  in  patches,  and  with  a  distinct  opalescent  appearance, 
the  proportion  of  grey  and  black  varying  greatly  ;  the  sides  are 
irregularly  and  less  thickly  marked  with  dark  grey  and  black  blotches 
made  up  of  similar  polygonal  cells.  Some  eggs  are  almost  devoid  of 
these  lateral  blotches,  on  the  other  hand  some  are  strongly  marked 
with  them,  the  black  predominating.  The  surface  is  shiny,  finely 
reticulated  with  very  shallow  polygonal  cells  (?pits),  which  give  one 
the  idea  that  the  markings  are  really  made  up  of  groups  of  such 
cells  ;  the  reticulation  is  very  bright  and  shiny.  The  micropylar  end  is 
white,  with  a  comparatively  large  micropylar  depression  of  a  dark  brown 
hue,  finely  reticulated,  the  micropyle  proper  consisting  of  a  small  black 
depression  at  the  centre  of  the  larger  depression.  The  nadir  of  the 
micropyle  is  characterised  by  a  round  whitish  central  blotch,  surrounded 
by  the  same  type  of  markings  as  those  on  the  upper  surface.  The 
larv8B,  when  they  escape,  make  a  large  irregular  hole  at  the  micropylar 
end  of  the  ^gg,  in  order  to  leave  it  [Description  made  October  27th, 
1897,  under  a  two-thirds  lens  from  ova  laid  by  a  $  on  October  21st,  and 
sent  by  Mr.  Head  of  Scarborough.]  Bacot  describes  the  egg  as  a  flattened 
oval,  slightly  depressed  on  exposed  face  ;  the  shell  thick,  opaque- 
looking,  whitish-grey,  much  mottled  with  black  and  brown  ;  a  large 
round  dark  spot  at  micropylar  end ;  the  surface  covered  with  an  irregular 
hexagonal  reticulation,  the  mottling  due  to  the  hexagons  being 
differently  coloured  (and  giving  the  idea  of  the  pattern  being  mapped 
in  Tunbridge  ware). 

Habits  of  larva. — Eggs  laid  in  November  usually  hatch  from  the 
end  of  March  to  the  middle  of  April,  and  the  young  larvae  feed  up 
readily  on  oak  and  poplar.  Eggs  in  Todd's  possession,  hatched  on  April 
19th,  1865,  the  larvae  changed  skin  only  once  up  to  May  6th,  when 
a  second  change  took  place.  When  twenty  days  old  they  were  greyishg 
just  as  if  sprinkled  over  with  the  dust  of  bran.  At  this  time,  he  says, 
the  young  larvae  cling  by  their  claspers  to  the  stem  of  the  food-plant, 
and,  when  one  moved,  the  others  usually  followed,  and  appeared  to 
keep  close  together.  On  May  16th  a  third  exuviation  took  place,  when 
two  conspicuous  red  spots  appeared  on  the  prothorax.  The  long  white 
fringe  that  hangs  laterally  over  each  side  aids  its  close  resemblance  to 
the  branch  on  which  it  rests.  The  larvae  changed  skin  again  on  May 
2drd,  and  spun  up  from  June  2nd-4th.    When  full-fed  the  larva  rests 
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in  a  perfectly  straight  position  on  the  trunk  of  a  tree,  or  on  a  branch, 
and  is  especially  fond  of  the  sun.  Near  Perth  the  larva  lies  flat  on 
the  thick  branches  of  oak,  and  is  not  easily  beaten  in  the  daytime 
(Wylie).  The  larva  is  found  in  Bishop's  Wood  at  rest  on  trunks  of 
black  poplar  near  the  ground,  and  may  be  also  beaten  from  oak  (Ash), 
at  Croydon  the  larvaB  are  beaten  from  lime  (Sheldon),  in  Scotland  the 
larvsB  are  almost  confined  to  the  higher  oranches  of  tall  oak  trees 
resting  flat  against  the  bark  (Reid),  the  larvsB  are  found  in  crevices  of 
the  bark  of  oak  trunks,  the  general  colour  of  which,  the  tints  of  the 
larva  match  admirably  (Merrin).  Bankes  notes  that  the  larva 
generally  rests  clinging  closely  along  the  dark  bark  of  the  branches 
ani  is  thereby  rendered  very  inconspicuous  ;  its  hold  is  very  tenacious 
and  owing  to  this  habit  it  probably  often  escapes  the  beating-tray. 

Labva. — In  the  first  stadimn  (hatched  April  20th,  1899),  the  head 
is  black,  shiny,  not  large,  with  a  few   scattered  white  hairs,  and  a 
yellow  transverse  band  just  above  the  mouth.     The  body  black,  with 
partial  subdorsal  row  of  deep  yellow  or  orange  spots  or  blotches ;  on  the 
2nd  and  8rd  thoracic  segments  these  are  large  and  bright,  not  present 
on  1st  abdominal,  large  and  bright  on  the  2nd,  faint  on  the  8rd-6th, 
bright  and  large  on  the  7th,  and  small  on  the  8th  ;  they  are  placed  at 
junction  of  segments,  and  are  really  on  two  segments,  the  so-called 
spot  of  the  2nd  abdominal  being  partly  on  the  posterior  margin  of  the 
2nd  and  partly  on  the  anterior  margin  of  the  8rd  abdominal,  and  so  on. 
[These  spots  seem  to  be  an  ancestral  feature  and  perhaps  give  a  clue  to 
the  origin  of  the  yellow  intersegmental  bands  of  M,  inibi.]     The  body 
is  of  even  width,  rather  thin  in  dorso- ventral  section,  mounted  well  up 
from   crawling   surface,   legs  and  prolegs  widely  spread,  the  latter 
square-ended  and  not  yet  jL-shaped ;   segmental  incisions  fairly  dis- 
tinct, especially  noticeable  when  crawling ;    thoracic  segments  longer 
than  abdominal ;  scutellum  large,  distinct,  chitinous,  but  thin  and  fragile 
in  appearance  ;  the  hairs  are  of  two  kinds — (1)  long,  large,  black,  some 
of  the  lateral  hairs  quite  one-third  of  larva  in  length,  (2)  small  white 
hairs ;  both  kinds  appear  to  be  minutely  serrated,  a  feature  more  con- 
spicuous in  the  white  than  in  the  dark  hairs.    On  the  meso-  and  meta- 
thorax,  tubercles  i  form  large  many-haired  warts,  whilst  ii  appear 
smaller  but  are  overshadowed  by  the  crowded  hairs  around  them  ;  on 
the  abdominal  segments,  i  and  ii  are  both  many-haired  warts,  ii  being 
larger  than  i  (thus  diiBferent  from  all  other  Lachneid  larvae  examined) ; 
the  lateral  tubercle  (iv  +  v)  on  prothorax  very  large  ;  also  large  and 
coalesced  on  meso-  and  metathorax  ;  on  the  abdominal  segments  iii  is 
small  and  two-  or  three-haired  only,  iv  and  v  both  subspiracular,  rather 
close  together,  the  posterior  the  larger  ;  the  subspiracular  tubercles  iv 
and  V  are  on  the  as  yet  ill-developed  lateral  ridge.    The  skin  is  wrinkled, 
but  subsegments  not  clear,  nor  does  the  newly-hatched  larva  show  any 
trace  of  the  specialisation  it  undergoes  later.     When  fuUgrown  in  first 
stadium  the  body  has  already  flattened,  the  venter  is  but  little  raised 
above  the  resting- surf  ace,  whilst  the  subspiracular  lateral  ridge  is  becom- 
ing prominent,  and  the  hairs  from  iv,  v,  and  vii  all  sweep  downwards  to 
resting-place.     In  the  second  stadium  (May  8th)  the  body  is  more  flat- 
tened and  carried  close  to  twig  when  crawling ;  ventral  area  flattened, 
pale  in  colour;    dorsal  tubercles  flatter,  more  distributed,  and  less 
sharply  defined ;  numerous  secondary  hairs  present ;  8th  abdominal 
segment  slightly  above  level  of  other  segments.     Head  rounded,  not 
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large,  surface  doll,  numerous  scattered  hairs.  The  body  pale  bluish  or 
slaty-grey,  much   mottled  with  dark  blue   or  blue-black,  also  with 
yellow  or  orange  on  the  lateral  areas ;  a  well  marked  subdorsal  reddish- 
brown  band  present,  not  uniform  in  width,  expands  particularly  at  the 
2nd-8rd  abdominal  incision,  where  it  is  also  paler,  and  at  the  posterior 
margin  of  2nd  abdominal  segment  encloses  a  conspicuous  white  spot ; 
the  band  also  forms  a  broad  yellowish  blotch  on  the  10th  abdominal 
segment  (this  widening  can  be  traced  towards  the  close  of  the  first 
stadium,  but  the  lines  are  rather  intercepted  in  this  stage)  ;  tubercles 
black,  supraspiracular  inconspicuous,  forming  merely  a  group  of  hairs 
rising  from  skin- surface ;   the  lower  lateral  tubercles  conspicuous, 
especially  on  thoracic  segments,  being  raised  on  projections  of  the  skin 
as  in  E,  quercifolia ;  hairs  black  and  brown ;    iv  and  v  give  rise  to 
lateral  tufts  or  loose  pencils  of  hair  which  curve  downwards  to  resting- 
surface  ;  this  is  also  the  case  with  the  hairs  from  vii.      (The  hairs 
appear  to  be  raised  and  lowered  to  a  slight  extent,  before  moving 
and    on    ceasing    to    crawl,    much  less  so,    however,   than   in  E, 
quercifolia.)      In  the  third  stadium  (May  19th)  there  is  little  change, 
the  ventral  surface  is  still  Hatter ;    the  ground  colour  paler   (dirty 
white),   the  yellow   (or    reddish)  subdorsal    band    less  conspicuous, 
although   the    pale    extension    on    abdominal    segment    2    is    still 
noticeable.     Head  dull  black.     The  tubercles  very  inconspicuous,  their 
position,  however,  well  marked  by  groups  of  hairs ;   on  dorsal  area 
their  position  is  marked  by  black  blotches,  and  on  the  8th  and 9th  abdo- 
minals are  slightly  raised  above  the  skin-surface ;  the  subspiracular  are 
still  raised  on  short  fleshy  processes  which  go  to  form  the  subspiracular 
flange  (broken  at  segmental  incisions)  ;  the  hairs  long,  slender,  taper- 
ing, simple  and  not  serrated,  mostly  black  on  dorsal  area,  whitish  on 
lateral  area,  great  diversity  as  to  length  occurs,  some  (the  grouped 
hairs)  being  quite  long,  others  (the  secondary)  short ;  the  lateral  area 
is  tinged  with  yellowish  in  addition  to  the  dirty  white  and  black  mottling. 
In  the  fourth  stmiinm  (May  24th)  the  head  is  now  greyish-white,  mottled 
with  black  ;  the  scutellar  area  is  red  or  reddish- brown ;  two  white 
dorsal  spots  on  the  meso-  and  metathorax,  and  four  on  each  of  the  ab- 
dominal segments  to  the  8th  ;  the  other  colours  are  much  as  in  the  pre- 
ceding instar,   with  considerable  individual  variation,   some    being 
greyer,   others  browner ;    the  venter  and  inner  side  of  prolegs  dull 
yellowish-white,  with  a  fine  blackish  medio- ventral  line  that  enlarges 
into  a  black  central  spot  on  each  segment"  (these  form  large  blotches 
on  the  abdominal  segments  8-6) ;  the  lateral  tufts  or  brushes  of  hair 
are  rather  stronger  and  more  compact,  and  the  prolegs  are  widely 
spread  ;  the  larva  is  soft  and  flaccid,  a  condition  that  allows  it  to  fit 
exactly  any  contour  of  the  twig  on  which  it  may  be  resting ;   the 
spiracles  are  large,  black,  situated  directly  above  the  lateral  ridge.    By 
July  6th  the  larvsB  were  full-grown  in  the  ?  sixth  stadium ;  there  is  then 
no  important  change  from  the  fourth  instar ;  the  black  ventral  spots  on 
the  yellowish  ground  colour  are  strongly  marked,  and  there  is  considerable 
individual  difference  in  colour,  some  being  much  darker  than  others 
(Bacot).     Todd  remarks  that  when  twenty  days  old  (after  the  second 
moult)  the  larvaB  are  greyish,  just  as  if  sprinkled  over  with  the  dust  of 
bran,  the  markings  indistinct,  with  a  reddish  flame  on  each  side  of  the 

*  This  character  of  the  markings  reminds  one  of  the  similar  arrangement 
found  on  the  venter  of  the  larvss  of  the  Catocalas,  MmUa  oxyacanthae,  and  other 
twig-resting  larva. 
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6th  segment  (2nd  abdominal),  very  pale,  and  which  seemed  to  die  away 
in  a  few  days.  After  the  third  moult  two  conspicuous  red  spots  appeared 
on  the  2nd  segment ;  the  long  white  fringe  hanging  over  and  along  each 
side,  together  with  four  large  black  spots  on  the  ventral  surface,  very 
clearly  defined ;  the  venter  quite  flat.  Before  its  last  moult  the  larva  is 
usually  of  a  delicate  violet  or  dove-grey  tint,  with  two,  orange,  subdorsal 
stripes,  and  has  a  very  different  appearance  from  any  forms  of  the  adult 
larvsB.  Buckler  says :  The  full-fed  larva  is  about  If  inches  in  length. 
The  head  is  full  and  rounded,  but  smaller  than  the  prothorax, 
bluish-grey  in  colour,  freckled  with  reddish-  and  brownish-grey. 
The  prothorax  is  margined  with  bluish-grey  anteriorly,  followed 
by  a  fusiform  mark  of  brown  divided  dorsally  by  a  pale  line.  On  the 
back  of  the  other  segments  is  a  series  of  dark  grey  blotches,  bearing 
the  form  of  inverted  urns.  These  blotches  are  freckled  with  blackish 
atoms,  the  hinder  portions  being  the  darkest.  Through  these  a  darker 
dorsal  line  runs,  and  within  them,  on  each  side  of  the  dorsal  line,  are 
two  acute  angular  marks,  of  a  bright  ochreous-orange  colour  extending 
transversely.  Laterally,  there  are  dark  grey  curves,  on  a  whitish 
ground,  on  the  lower  part  of  each  segment,  above  which  is  a  large, 
ochreous-orange  blotch,  freckled  with  dark  grey,  and  surrounded  above 
with  a  dark-grey  blotch  in  front,  and  a  larger  blotch  behind,  of 
squarish  form  and  finely  freckled  with  black.  The  dorsal  marks  on 
the  meso-  and  metathorax  are  blackish  and  rather  conspicuously 
relieved  by  a  whitish  marginal  side  blotch,  only  faintly  indicated  on 
the  other  segments.  On  the  meso-  and  metathorax  also  are  oblique, 
dark  grey,  lateral  streaks,  running  downwards  and  forwards.  On  the 
2nd  and  drd  abdominal  segments,  the  dark  dorsal  blotches  are  relieved 
on  either  side  by  conspicuous  whitish  blotches.  The  ventral  surface 
is  buff-yellow,  and  there  is  a  central  black  spot  on  the  middle  of  each 
segment.  On  each  side  of  the  front  of  the  prothorax,  is  a  round  wart- 
like tubercle.  The  head,  as  well  as  the  dorsal  and  lateral  areas,  is 
covered  with  a  fine  pubescence,  the  sides  being  fringed  below  with  longer 
grey  and  dark  brown  hairs.  The  ventral  surface  is  only  slightly 
pubescent.  Fenn  describes  the  larva  as  having  the  head  rounded  and 
flattened,  hairy ;  the  body  elongate,  flattened  beneath,  back  and  sides 
transversely  wrinkled ;  sides  puckered,  with  a  fringe  of  rather  long  hairs 
pointing  downwards  above  the  legs ;  umber-brown  ;  dorsal  spots 
ochreous  shaded  with  black  atoms;  sides  also  shaded  in  a  similar 
manner  round  the  pale  lateral  spots  ;  an  inconspicuous  row  of  orange 
subdorsal  spots,  the  2nd  segment  with  a  red  transverse  band  containing 
a  yellowish  spot ;  the  lateral  hairs  whitish  or  pale  grey ;  the  venter 
orange-tawny  with  a  series  of  prominent  black  spots  connected  by  a 
grey  line,  these  spots  very  large  and  prominent  between  the  prolegs ; 
legs  yellowish-brown.  Borkhausen  observes  that  the  larva  agrees 
somewhat  in  its  build  with  that  of  E.  qnti'cifolia,  being  flattened 
ventrally  and  arched  dorsally.  It  is  entirely  covered  with  fine  short 
hairs,  with  longer  hairs  laterally ;  its  colour  ash-grey,  sometimes 
nearly  blackish,  at  other  times  quite  inclined  to  whitish  ;  on  the  dorsum 
it  is  marked  with  large,  connected,  black  spots,  in  which,  on  each 
segment,  are  four  yellowish  knobs,  standing  in  a  square.  The  head 
small  in  proportion  to  the  size  of  the  larva.  The  flat  venter  is  whitish- 
yellow  with  round  cinnamon-brown  spots.  Crewe  says  that  the  larva 
may  be  at  once  recognised  by  its  orange  belly. 
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Varution  of  larva. — The  study  of  Buckler's  figures  of  the  larva 
of  this  species  {Lanae  Brit.  Moths,  pi.  xlviii.,  figs.  2,  2a,  2c,  and  pi. 
xlix.y  fig.  1)  will  give  a  much  better  idea  of  the  forms  this  larva  may 
take,  than  any  descriptions.  Besides  the  form  already  described,  i.e. ,  with 
a  dorsal  series  of  dark  grey  blotches,  bearing  the  form  of  inverted  urns 
on  all  the  segments  following  the  prothorax,  and  through  which  runs 
the  darker  dorsal  line,  with  two  acute  angular  marks  of  bright  ochreous- 
orange  extending  transversely  within  them  {Buckler's  Larvae,  iii.,  pi. 
xlviii.,  fig.  2a),  there  are :  (1)  A  distinctly  bluish  form  with  orange- 
red,  transversely  oblique,  dorsal  stripes,  directed  backwards  on  the 
anterior  segments  {loc.  cit.,  fig.  2).  (2^  A  dark  grey  form  with  a  small 
round  white  spot  margined  with  blacK  on  either  side  of  the  median 
line  on  the  meso-  and  metathorax,  a  pair  of  small  yellow,  and  a  pair 
of  larger  blackish,  dorsal  spots  taking  the  place  of  the  trapezoidals  on 
the  abdominal  segments.  Other  modifications  occur  in  the  colouring 
of  the  larva,  but  there  is  no  evidence  to  show  that  the  various  forms 
are  hereditary,  nor  do  they  appear  to  be  confined  to  special  districts. 

Pupation. — The  cocoon  is  remarkably  small  for  the  size  of  the 
larva,  and  is  almost  always  formed  so  as  to  be  adherent  to  the  base  of 
oak-trunks  just  beneath  the  soil  (Merrin) ;  Greene  says  the  cocoon  is 
found  on  various  trees — ash,  poplar,  &c. — in  August  and  September, 
sometimes  firmly  glued  to  the  inside  of  a  piece  of  loose  bark  or  to  the 
tree  itself,  at  others  spun-up  tightly  among  decayed  leaves,  dead 
grass,  &c.  Sheldon  notes  pupsB  found  under  bark  of  wych-elm  at 
Derby,  and  Miss  Miller  that  the  tough  cocoon  is  spun-up  under  bark 
at  Chelmsford.  Burrows  says  that  he  finds  the  tough  black  cocoons 
among  dead  leaves  in  hedgerows  or  attached  to  the  upper  surface  of 
cavities  in  roots  of  ash  and  oak ;  Wolfe  at  Skibbereen  obtains  them  at 
roots  of  elm,  and  Bostock  under  loose  bits  of  bark  at  Tixall ;  Eddrupp 
writes  that  the  cocoons  are  fairly  common  in  rubbish  at  roots  of  elm  at 
BremhiU,  whilst  Robertson  generally  finds  them  under  the  loose  bark 
of  various  large  trees  at  Sketty  Park.  Other  notes  are  :  at  roots  of 
oak  in  Worcester  Park  (Kaye),  at  roots  of  ash  at  Leek  (Hill),  at  ash 
roots  (Moss),  often  made  up  in  the  forks  of  the  small  stems  of  oak  in 
June  (Cross),  on  bark  of  willow  (Clutten),  at  roots  of  isolated  hawthorn 
tree  at  Emsworth  (Christy),  at  the  foot  of  ash  trees  (Baynor),  at  roots 
of  oak  under  moss  (Grover),  under  the  bark  of  trees,  under  moss  on 
rocks,  and  among  rubbish  at  roots  of  willow  near  Hartlepool  (Gardner), 
in  crevices  of  bark,  of  poplar  and  oak  near  Selby  (Ash),  at  roots  of  oak 
at  Worcester  (Hancock). 

Cocoon. — The  cocoon  is  composed  outside  of  particles  of  extraneous 
matter  (earth,  wood,  leaves,  moss,  &c.)  spun  together  with  silk.  It 
averages  about  17mm.  in  length,  and  11mm.  at  its  widest  part.  It  is 
of  about  the  consistency  of  good  notepaper,  rather  tough,  covered  inside 
with  coarse  whitish  silk,  but  with  a  smooth  appearance  to  the  naked 
eye.  The  imago  escapes  by  means  of  a  round  hole  at  one  end  of  the 
cocoon,  the  piece  forced  off,  reminding  one  somewhat  of  the  lid  of 
the  cocoon  of  Lachneis  lanestns,  but,  owing  to  the  difference  in  the  nature 
of  the  cocoon,  the  lid  is  not  broken  off  in  a  single  piece.  The  pupa 
occupies  very  completely  the  whole  space  within  the  cocoon,  and  is  very 
firmly  attached  in  its  cocoon  by  its  cremaster.  Poulton  states  (Tram, 
Ent.  Soc.  London,  1892,  p.  448)  that  "  four  cocoons  were  spun  among 
leaves  and  twigs  of  Quercus  cerris,  these  were  quite  black  on  all  exposed 
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parts,  while  two  spun  between  pieces  of  white  paper  were  not  nearly  so 
dark.  The  blackness  is,  however,  due  to  something  which  is  not  silk, 
the  latter  being  of  a  much  lighter  brown ;  it  probably  comes  from  the 
digestive  tract  (for  neither  the  paper  nor  the  leaves  or  twigs  around  the 
cocoons  appeared  to  be  gnawed),  and  it  has  the  appearance  of  bitten- 
up  food  or  faeces.  .  .  .  Under  any  circumstances,  there  seems  to 
be  no  question  of  colour  adjustment,  for  the  larvae  in  the  paper  made 
the  most  use  of  all  the  material  they  had,  and  spread  it  out  so  as  to 
cover  the  exposed  part  of  their  cocoons  as  completely  as  possible." 
Our  observations  lead  us  to  believe  that  normally  the  larva  stains  the 
silk  very  little  but  that  the  excellent  protective  coloration  is  due  to  the 
mixing  of  particles,  of  whatever  substance  the  larva  is  spinning  up 
amongst,  in  the  outer  part  of  the  cocoon.  Those  spun  in  earth  have 
particles  of  earth,  those  on  bark,  fragments  of  moss  and  wood,  those 
in  leaves,  fragments  of  the  leaf,  &c.  Whittle  says :  Cocoon,  close, 
mud-coloured,  somewhat  unsymmetrical,  with  inside  lining  of  fine 
silk. 

Pupa. — The  pupa  is  about  five-eighths  of  an  inch  in  length  and 
one-quarter  of  an  inch  in  width.  It  is  of  a  shiny  black  colour,  \sith 
the  movable  incisions  wide,  dull,  and  dark  red-brown  in  colour.  The 
antennae  reach  exactly  to  the  apices  of  the  wings  ;  the  abdominal  seg- 
ments ventrally  red- brown  ;  the  cremaster  formed  of  a  dense  tuft  of 
hooked  red-brown  bristles.  Dorsally :  Of  a  dark  blackish-browTi  colour, 
the  abdominal  segments  rather  more  red-brown ;  shiny,  except  the 
abdominal  incisions,  which  are  duller  and  redder.  The  dorsal  head- 
piece, not  very  prominent  nor  extending  far  beyond  the  prothorax ;  the 
prothorax  well-developed,  the  mesothorax  large,  and  swollen  medially ; 
the  prothoracic  spiracle  forms  a  narrow  linear  slit  at  the  junction  of 
the  pro-  and  mesothorax  with  the  antenna  ;  the  metathorax  is  narrow 
centrally,  wider  at  the  bases  of  the  hindwings ;  the  skin  of  the  thoracic 
segments  is  wrinkled  transversely,  the  thoracic  and  abdominal  seg- 
ments have  a  slender  raised  mediodorsal  line  extending  their  full 
length,  except  at  the  movable  incisions  between  the  abdominal  segments 
4-5,  5-6,  6-7.  The  abdominal  segments  form  shiny  circular  bands, 
slightly  depressed  centrally,  and  raised  at  the  anterior  and  posterior 
edges;  this  development  is  less  marked  on  the  abdominal  segments  4, 5, 
6  and  7,  the  front  part  of  which  presents  much  the  same  structure, 
but  the  intersegmental  membrane  is  smooth  and  silky  in  appear- 
ance ;  there  is  a  median  transverse  depression  on  each  abdominal  seg- 
ment ;  the  7th  to  terminal  segments  are  shiny  black.  The  cremaster 
is  composed  of  a  large  number  of  red-brown  hooks,  very  strong-looking, 
bent  ventrally.  Ventrally :  The  mouth  and  appendages  shiny  black, 
the  lines  separating  the  maxillae  from  each  other  and  from  the  first 
pair  of  legs  bright  red  in  colour,  tending  to  crimson  ;  abdominal  seg- 
ments reddish-brown.  Directly  above  the  mouth  is  a  prominent  median 
ridge,  which  is  continued  dorsally  to  form  the  mediodorsal  ridge  before 
described.  The  antennae  reach  exactly  to  the  apices  of  the  wings  ;  the 
maxillae  are  short,  ending  between  the  first  pair  of  legs,  which  extend 
about  two-thirds,  whilst  the  second  pair  extend  well,  towards  the 
end  of  the  antennae,  between  which  they  are  enclosed;  the  surface 
of  the  second  pair  of  legs  is  concave,  and  these  pass  beneath  the 
antennae,  so  that  the  bases  are  not  to  be  seen  ;  the  skin  of  the  maxillae, 
legs,  and  antennaei  is  striated  transversely.   The  glazed  eye  is  very  well 
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marked,  but  not  conspicuous  ;  at  the  base  of  each  antenna  is  a  pro- 
minent projecting  papilla.  The  abdominal  segments  maintain  the 
ridged  or  hooped  condition  noticeable  dorsally,  each  segment  being 
composed  of  a  smooth  dull  raised  posterior  band,  and  a  slightly 
depressed  shiny  anterior  one  ;  the  dull  portion,  although  beyond  the 
movable  area,  forms  a  part  of  the  movable  incision ;  the  abdominal 
segments  7  to  anal  segment  are  entirely  shiny.  The  genital  organs 
and  anus  well  marked.  Laterally :  The  antennal  papilla,  the  glazed 
eye,  and  prothoracic  spiracle  more  distinct  from  this  point  of  view. 
The  wings  shiny,  dark  red-brown,  the  neuration  not  conspicuous,  the 
base  of  the  forewing  swollen ;  Poulton's  line  is  present  as  a  transverse 
depression  parallel  to  the  hind  margin  ;  the  hindwing  extending  only 
just  a  short  distance  along  the  inner  margin  of  forewing,  terminating 
at  the  incision  between  the  2nd  and  Srd  abdominal  segments.  The 
spiracles  on  abdominal  segments  2-8  distinct,  each  forming  a  double 
convex  depression,  with  a  well-defined  narrow  rim ;  there  is  a  slight 
subspiracular  depression ;  the  cremaster  blunt ;  the  cremastral  hairs 
numerous  and  prominent.  [Described  November  18th,  1897,  from 
pupsB  sent  by  Mr.  Head.]  Borkhausen  says :  **  Die  Chrysalide  ist 
sehr  kurz  gestaltet  und  ziemlich  gerundet.  Anfangs  ist  sie  griin  und 
wird  hernach  dunkelbraun."  Fenn  notes  the  pupa  as  "  very  stout 
and  rounded,  the  anal  extremity  with  a  rough  pubescence  ;  spiracles 
prominent ;  red- brown  wing-cases,  not  shining ;  enclosed  in  a  hard 
papery  oval  cocoon  of  blackish  or  dark  earth-coloured  silk,  spun  in 
crevices  of  bark,  &c.** 

Pabasites. — Apanteles  difficilis,  Nees  (bred  by  Robson  tesU  Bignell), 
HemiUlcs  areator  (bred  by  Bower  teste  Bignell). 

Food-plants. — Populus,  CoryluSy  MaliiSf  Pyrm  (Linn^),  oak,  lime, 
birch,  whitethorn,  wild  rose  (Borkhausen),  aspen,  fruit  trees  (Stephens), 
apple,  sycamore  and  almost  every  forest  tree,  lettuce  (Studd),  alder 
(White),  elm  (Porritt),  ash,  willow  (Raynor),  sallow  (A.  H.  Jones), 
crab  apple  (Prout),  oeech  (Whittle),  plum  (Kretschmer),  Pinm  larix 
(Frey),  larch — five  larvas  all  belonging  to  the  least  brightly  marked 
form,  t.c,  pale  ash-grey  dorsally,  found  at  beginning  of  August,  1876, 
at  Trafoi,  produced  normal  imagines  (Wocke),  cherry  (Wullschlegel), 
maple  (Ban kes),  horsechestnut  (Daws). 

Habits  and  Habitat. — The  habits  of  the  imagines  are  but  little  known, 
most  of  the  specimens  in  our  collections  having  been  either  bred  or  captured 
at  light.  Reid  notes  that  in  Scotland  the  insect  prefers  open  woods  ;  the 
males  sometimes  fiy  by  day,  but  mostly  at  night  and  are  readily  attracted 
by  light.  Barrett  says  the  males  fiy  from  10  p.m.  till  midnight,  and  that 
the  $  certainly  flies  late  at  night.  Butterfield  has  found  imagines  by 
day  resting  on  oak  trunks  in  November  in  the  Keighley  district. 
Grover  has  found  them  also  on  oak  trunks  near  Guildford,  and  Smith 
on  birch  trunks  at  Bramham.  The  insect,  too,  is  uncertain  in  its 
appearance — at  Bristol  very  common  some  years,  in  others  not  seen 
(Bartlett),  exceedingly  common  in  1896  but  rare  in  1897  in  Gloucester 
district  (Merrin),  unusually  abundant  in  1891  in  the  Ziirich  district 
(Ruhl),  very  common  at  Salisbury  in  1898  (Ridley).  Pitman  says  that  at 
Norwich  in  1894  and  1895  the  larvae  were  in  great  abundance  in  spring, 
and  in  the  late  autumn  dozens  of  the  imagines  were  attracted  to  light,  but 
none  have  been  seen  since.  Studd  notes  it  as  exceedingly  abundant  at 
light  in  1897,  vih^nAstero&copHs  sphinx-  and  other  contemporaneous  moths 
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were  scarce  ;  he  further  observes  that  the  males  are  very  common  at 
light  at  Oxton,  the  females  only  occasionally  so  taken.  Burrows  notes 
it  as  especially  abundant  at  light  in  foggy  weather.  Female  at  light  on 
October  27th,  1897,  at  Boxworth  (Thomhill),  a  female  with  several 
males  taken  at  light  December  17th,  1898,  at  Gloucester  (Clutter buck), 
females  very  rarely  taken  at  light,  the  males  abundantly  at  Tixall 
(Bostock),  a  female  at  light,  with  several  males,  at  Bishop's  Stortford, 
November  21st,  1897  (Bayne),  a  female  at  light  November  20th, 
1898,  at  Hitchin  (Cottam).  The  males  come  to  light  at  about 
8.0  p.m.  in  November  and  early  December  at  Kingsmill  (Watkins). 
On  January  5th,  1891,  several  were  taken  from  the  gas  lamps  at 
Clevedon,  the  thermometer  at  freezing-point,  the  atmosphere  foggy, 
the  roads  sheets  of  ice,  with  snow  lying  about  (Mason),  whilst  on  the 
same  date,  at  Chichester,  one  was  discovered  frozen  tightly  to  a  parapet,  the 
specimen  afterwards  being  thawed  and  recovering  its  vitality  (Ander- 
son), also  at  Seaton  on  lamps  when  freezing  hard  (Still).  Todd  gives 
a  remarkable  experience.  He  notes  that  on  November  14th,  1864,  he 
accidentally  broke  a  pupa  of  this  species,  so  the  imago  was  taken  out 
and  its  wings  expanded  after  several  hours.  On  November  16th  he 
broke  another  pupa,  the  imago  perfecting  itself  in  half -an -hour.  On 
November  9th,  1866,  two  pupae  were  broken  and  moths  released,  one, 
a  male,  expanded  its  wings  in  about  half-an-hour,  the  other,  a  female, 
did  so  on  November  18th.  The  following  note  by  Studd  suggests  that 
one  cannot  force  P.  jwjmli  either  in  the  direction  of  double-brooded- 
ness,  or  even  to  obtain  an  earlier  emergence  of  the  imago :  A  female  P. 
popuH  taken  at  light  on  December  7th,  1898,  deposited  ova  December 
7th-9th,  the  eggs  hatched  February  8rd-14th,  1894,  between  60  and  60, 
fed  on  lettuce  till  beginning  of  March,  during  which  time  they  also  ate 
each  other,  and  by  March  4th  only  eleven  were  left,  the  largest  nearly 
^in.  long ;  from  March  1st  they  had  a  few  sycamore  buds  as  well  as 
lettuce;  they  commenced  spinning  up  April  16th-17th,  and  a  ^ 
emerged  on  November  21st.  This  shows  that  in  spite  of  being  fed  up, 
and  having  pupated  so  early,  the  species  will  not  emerge  before  its  due 
time,  even  though  kept  all  along  in  a  warm  room.  Two  S  s  were 
taken  wild  at  light  the  same  year,  on  November  28rd  (see  Ent, 
BeCy  viii.,  818).  Newman  states  that  if  the  weather  is  unfavour- 
able at  the  normal  time  for  its  emergence,  the  insect  will  remain 
in  the  cocoon  "  one,  two,  three,  four,  or  even  five  years." 
Sharp  repeats  this  statement  which  wants  substantiating  for  this 
species.  Its  habitat  is  exceedingly  varied.  The  larvae  sometimes  occur 
in  profusion  on  the  oak-trunks  in  Chattenden  Woods,  and  it  is 
generally  a  true  woodland  species.  Christy  finds  it  in  the  woods  on 
the  chalk  downs  at  Emsworth,  and  Clarke  says  that  it  is  common  in 
the  oakwoods,  parks,  and  shrubberies  around  Reading,  and  is  often 
taken  in  the  town  itself.  At  Lewes  it  is  most  abundant  on  lamps 
near  trees  of  Qnercus  cerns  (Nicholson),  in  a  plantation  of  small  oaks 
at  Perivale  (Montgomery),  by  woodsides  and  hedgerows  at  Leicester 
(Dixon).  Burrows  also  notes  it  as  an  inhabitant  of  hedgerows  as  well 
as  of  large  isolated  trees,  whilst  Robertson  thinks  it  prefers  large  trees  in 
parks  in  South  Wales.  Homeyer  states  that  he  found  many  cocoons 
firmly  spun  on  stones  or  lying  free  among  the  same,  beneath  a  lime 
avenue  that  ran  through  the  moorland  meadows  between  Anclam  and 
Zietben.    Oberthiir  states  that  at  Bennes  the  larvae  are  very  common 
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on  trees,  and  the  imagines  at  light ;  he  has  taken  as  many  as  40  in 
a  single  night  flying  around  the  electric  light  in  his  garden.  Bankes 
observes  that  it  occurs  in  both  the  woodland  and  heath  districts  of  the 
Isle  of  Purbeck.  In  the  breeding-cage  both  sexes  commence  to  fly  almost 
before  dusk  (Woodforde). 

Time  of  app^abance. — The  larvae  may  be  beaten  throughout  the 
latter  half  of  May  and  June,  they  were  very  abundant  on  alders  in 
May,  1885,  at  Fochabers  (Scott),  and  are  also  to  be  found  in  May 
and  June  on  the  trunks  of  various  trees  in  woods  and  gardens.  Haggart 
notes  the  larvae  on  alder  in  June,  at  Galashiels,  the  imagines  at 
light  in  November  and  December.  Biihl  observes  that  the  larva 
is  found  on  oak  and  fruit  trees  in  May  and  June  in  the  Ziirich 
district.  The  following  are  actual  dates  of  capture :  June  2nd-16th, 
1862,  at  Darenth,  common.  May  81st,  1868,  at  Darenth,  May  18th, 

1895,  at  Lyndhurst,  June  25th,  1875,  at  Chattenden,  June  lOtih,  1886, 
at  Bexley,  May  26th,  1890,  at  Chattenden,  May  19th,  1894,  at  Bexley, 
May  26th,  1894,  at  Chattenden  (Fenn) ;  June  18th,  1875,  at  Bannoch 
(A.  H.  Jones) ;  June  12th-16th,  1871,  at  Sherwood  Forest,  May  29th- 
June  2nd,  1876,  at  Abbott's  Wood,  June  14th,  1880,  from  elm,  at  Wicken, 
June  lst-4th,  1881,  at  Barnwell  Wold,  June  27th-29th,  1892,  at  Abbott's 
Wood  (Porritt) ;  June  8th,  1880,  fuUfed  at  Eltham,  May  80th,  1892, 
at  Bexley  (Bower) ;  June  6th,  1881,  at  Hatfield  (Mera)  ;  May  29th, 
1881,  August  nth,  1884,  June  4th,  1888,  &c.,  in  the  Isle  of  Purbeck 
(Bankes) ;  June  10th,  1888,  at  Banmore  (emerged  November  18th) 
(Whittle) ;  August  18th,  1886,  larva  at  Surbiton  (T.  Briggs);  June  2nd, 
1886,  May  28th,  1890,  May  80th,  1898,  at  Brentwood  (Burrows) ; 
June  l8t-6th,  1890,  at  Brockenhurst  (Ogden)  ;  August  6th,  1891, 
pupated  on  August  18th,  1891,  at  Woodwalton  (Bloomfield) ;  May  20th, 

1891,  larvflB  very  young,  near  Plymouth  (Briggs) ;  June  7th,  1892,  on 
oak  at  Bristol,  spun  up  June  10th  (Bartlett) ;  a  larva  pupated  May  7th, 

1892,  at  Emsworth  (Christy) ;  May  18th,  1891,  May  28rd,  1892,  at 
Drumreaske  (Kane)  ;  May  80th-June  7th,  1894,  at  Enniskillen 
(Brown) ;  June  2nd,  1894,  in  Epping  Forest  (Tremayne) ;  June  9th, 
1894,  at  Perivale  (Montgomery)  ;  larvae  pupated  June  Ist,  1896,  from 
Chingford,  imagines  emerged  November  2l8t,  1895  (Bell) ;  May  27th, 

1896,  and  June  27th,  1897,  at  Bishop's  Wood  (Ash) ;  May  81st,  1897,  at 
Windermere  (Freeman) ;  June  10th,  1897,  at  Loughton,  pupated  July 
22nd- August  4th,  one  female  emerged  November  11th,  another 
November  22nd,  1897  (Lane) ;  May  14th,  1898,  at  Enniskillen  (Allen) ; 
larvaB  May  19th-22nd,  1899,  New  Forest  (Prout).  The  imafjifies  occur 
from  the  end  of  October  until  the  end  of  January.  The  average  time  of 
emergence  at  Oxton,  where  the  insect  is  very  common,  extends  from 
November  20th-December  25th,  extreme  dates  being  October  26th, 
1897  (early),  and  January  11th,  1894  (late)  (Studd) ;  common  at 
light  at  end  of  October  and  in  November,  at  King's  Lynn  (Atmore) ; 
September  and  October,  in  Scotland  (Beid) ;  September  and  October, 
at  Frankfort  (Borkhausen) ;  October,  in  Upper  Austria  (Himsl) ;  Sep- 
tember 20th-November  18th  in  1878,  one  as  late  as  January  28th, 
1879,  at  Salzburg  (Fritsch) ;  from  November  2nd  to  December  18th, 
at  Golnitz  (Huddk) ;  in  October,  in  Silesia  (Prittwitz)  ;  in  October,  in 
Ziirich  district  (Biihl) ;  end  of  September  to  November,  in  Baden 
(Beutti) ;  NovemW  4th,  1893,  at  electric  light,  at  Berne  (Hiltbold) ; 
larvffi  in  May,  imagines  from  October  14th  onwards  in  the  Baltic 
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provinces  (Lienig),  from  October  19th-November  8rd  in  the  same 
district  (Nolcken),  whilst  Sodoffsky  even  gives  the  imagines  as 
appearing  as  early  as  Aagust  in  the  neighbourhood  of  Riga; 
common  in  December,  at  Bennes  (Oberthiir).  Mason  believes  there 
are  two  periods  of  emergence  at  Clevedon,  one  in  November  and  early 
December,  the  other  in  late  December  and  January.  Merrifield  notes 
a  most  unexpected  appearance  on  March  25th,  1861,  when  a  male  was 
bred  from  a  Tilgate  larva.  Actual  dates  are  as  follows  :  October  29th, 
V  1856,  at  Carlisle  (Gregson) ;  November  21st,  1861,  bred  from  Walling- 
ford,  December  26th,  1868,  bred  from  Darenth,  November  21st,  1864, 
at  Charlton,  November  18th,  1865,  at  Eltham,  October  16th  to  Decem- 
ber 4th,  1875,  bred  several  f  rom  Chattenden  and  Lyndhurst,  November 
29th,  1884,  from  Northboume,  November  28th,  1886,  from  Bexley 
(Fenn) ;  November  19th,  1864,  at  Emsworth  (Buckler) ;  November  20th, 
1864,  November  10th,  1865,  at  light  at  Oxford,  June  2nd,  1898,  larva  at 
Lynmouth,  pupated  June  20th,  imago  emerged  November  20th  the  same 
year  (T.  Briggs) ;  October  25th,  1866,  at  Northleach  (Todd) ;  October 
14th,  1867,  at  Bannoch  (White) ;  November  18th,  December  6th,  1875, 
at  Eltham  (A.  H.  Jones);  November  18th,  1875,  at  Beading,  December 
5th,  1888, at  Caversham,  November  21st,  1889,atBulmershe,  November 
28th,  1889,  at  Tilehurst,  November  14th,  1890,  at  Warren,  November 
19th,  1892,  at  Wokingham  (Holland) ;  November  24th,  1880,  at  Aid- 
borough  (Andrews) ;  October  15th,  1881,  at  Hartlepool  (Bobson) ; 
November  9th,  1881,  at  Bickmansworth  (Mera) ;  December  8rd-5th, 
1881,  at  Derby  (Pullen) ;  December  17th,  1882,  from  Epping,  Novem- 
ber 18th,  1888,  from  Banmore  (Whittle);  December  17th,  1882, 
November  15th-17th,  1890,  November  8th-December  5th,  1891,  Novem- 
ber 14th,  1892,  at  Emsworth  (Christy);  October  81st,  1888,  at 
Hitchin  (Durrant) ;  November  80th,  1888,  at  Sutton  Coldfield  (Bath) ; 
November  12th,  1885,  November  23rd,  1886,  November  8rd-DecemI>er 
20th,  1888,  November  12th,  1892,  at  Bainham  (Burrows) ;  November 
12th,  1885,  November  16th,  1889,  November  20th,  1890,  at  Brent- 
wood, November  17th,  1889,  at  Wickford,  October  21st,  1892,  at  E. 
Barkwith,  November  12th.l6th,  1892,  November  llth-28th,  1893, 
November  lst-20th,  1894,  November  17th-21st,  1895,  at  Panton 
(Baynor) ;  November  20th,  1886,  November  10th,  1887,  November 
15th,  1888,  November  16th,  1889,  November  18th,  1890,  November 
11th,  1892,  at  Beading  (Butler) ;  November  21st-December  5th,  1887, 
at  Woodbridge  (Freeman) ;  until  December  2nd,  1887,  at  Badley 
(Steuart) ;  October  28th,  1889,  at  Hayton  (Boutledge) ;  November 
15th,  1889,  at  Derrynoose  (Johnson) ;  November  20th,  1890-January 
25th,  1891,  emerged  at  Durham  (Maddison^ ;   November  16th-20th, 

1890,  at  Grange-over- Sands  (Booth) ;  December  29th,  1890,  December 
5th,  1891,  at  Plymouth  (Briggs) ;  November  12th,  1890,  January  5th, 

1891,  at  Clevedon  (Mason) ;  January  1st,  1891,  at  Drumreaske  (Kane) ; 
January  5th,  1891,  at  Chichester  (Anderson) ;  January  24th,  1891,  at  Bath 
(Jeflferys) ;  November  1st,  1891,  at  Chingford,  November  22nd,  1896, 
at  Hoddesdon,  November  20th-21st,  1897,  at  Bishop*s  Stortford  (Bayne); 
December  4th-8th,  1891,  December  7th,  1894,  at  Bristol  (Bartlett) ; 
November  21st,  1891,  November  12th. 28th,  1892,  November  28th.80th 
andDecember26th,1893,atWorcesterPark(Kaye);November21st,1892, 
December  5th,  1892,  in  Isle  of  Purbeck  (Bankes) ;    November  21st, 

1892,  at  Woodwalton  (Bloomfield) ;   November  1st,  1892,  at  Bick- 
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mansworth  (Mera) ;  November  19th-December  15th,  1892,  November 
27th,  1898-January  11th,  1894,  November  28rd- December  26th,  1894, 
November  20th-December  25th,  1895,  November  12th-December  27th, 
1896,October27th.Decemberl9th,1897,Novemberl7th-Decemberl9th, 
1898,  November  lOth-December  24th,  1899,  at  Oxton  (Studd) ;  Novem- 
ber 22nd,  1892,  November  15th,  1893,  at  Uckfield  (Bower)  ;  December 
Srd,  1891,  November  6th,  1892,  November  22nd,  1895,  November  20th, 

1897,  at  Chilwell  (Pearson) ;  November  8th,  1892,  December  4th,  1898, 
November  7th,  1896,   at  Leicester   (Dixon) ;    bred  November  17th, 

1898,  several  at  light  November  20th-December  20th,  1896, 
at  Mansfield  (Daws) ;  bred  November  9th-24th,  1894,  at  Ennis- 
killen  (Brown) ;  November  16th,  1894,  from  Perivale  (Mont- 
gomery) ;  December  2nd,  1894,  November  22nd,  1895,  at  Coxhome 
(Robertson)  ;  November  20th.27th,  1895,  November  12th  -  De- 
cember 10th,  1896,  November  9th  -  22nd,  1897,  November  8th- 
December  12th,  1898,  at  Chelmsford  (Miller) ;  November  19th,  1895, 
December  4th,  1898,  at  Enniskillen  (Allen) ;  November  21st,  1895, 
from  Chingford  (Bell) ;  October  18th,  1895,  January,  1896,  at  Perth 
(Bush) ;  November  9th-22nd,  1895,  November  29th-December  9th, 
1896,  at  Worcester  (Eea) ;  November  15th,  1895,  at  York,  November 
1st,  1896,  from  Bishop's  Wood  (Walker) ;  November  10th-12th,  1896, 
at  Newtown  (Tetley) ;  November  30th-December  2nd,  1896,  at  Brechfa 
(Newland) ;  December  8rd,  1896,  at  KinnouU  Hill  (Wylie) ;  January 
1st,  1896,  at  Bognor  (Lloyd) ;  October  2nd,  1897,  at  Scarborough 
(Head)  ;  December  9tn,  1897,  at  Burnley  (Clutten)  ;  Noveml^r 
20th,  1897,  at  Prestbury  (Robertson)  ;  November  llth-22nd,  1897, 
from  Loughton  (Lane);  November  18th-28th,  1897,  at  Peering (Reid) ; 
October  27th,  1897,  at  Boxworth  (Thornhill) ;  ?  on  lamp  at  Hitchin, 
November  20th,  1898  (Cottam) ;  November  6th-12th,  1898,  at  Corse- 
malzie  (Gordon)  ;  November  11th,  1898,  at  Buckerell  (Riding) 
November  17th,  1898,  at  Chester  (Arkle) ;  December  12th-17th,  1898, 
at  Gloucester  (Clutterbuck). 

Localities. — All  the  Scotch  counties  in  which  I  have  collected,  but  has  not 
been  seen  in  Orkney  or  Shetland  (Reid).  Distributed  throughout  Ireland  (Kane). 
Aberdeen  :  Inverurie,  Pitcaple,  Fyvie  (lleid),  Aberdeen  (Home).  Antrim  :  Shanes 
Castle  (Bristow).  Argyll  :  Lochgoilhead  (Dalglish),  Dunoon  (Golquhoun),  Kil- 
mun  (Somerville).  Armagh  :  Derrynoose,  Armagh  (Johnson).  Ayr  :  eoast  dis- 
tricts— Troon  (Chapman).  Beds:  Potion  (Sandy).  Berks  :  general  in  the  county 
(Clarke),  Beading  (Butler),  Bulmershe,  Wokingham,  Tilehurst  (Holland),  Wallingford 
(Fenn).  Brecknock  :  Builth  (Vaughan).  Bucks  :  Chalfont  Koaa  (Front),  Buckingham 
(Slade),  Halton,  Wavendon,  nr.  Newport  Pagnel  (Stainton).  Cambridge  ;  nr.  Cam- 
bridge (Farren),  Boxworth  (Thornhill),  Wicken  (Porritt),  Cambridge  (Moss),  Whittles- 
ford,  Ely,  Chatteris,  Warboys  Wood,  Wisbech,  Cowbit  (Balding).  Carmarthen  :  Lang- 
home  (JefFerys),  Brechfa  (Newland).  Cheshire:  generally  distributed  (Ellis),  Chester, 
Knutsford  (G.  O.  Day),  Bidston,  Birkenhead  (Brockholes),  East  Cheshire  (Walker). 
Cork:  Killetra,  Mallow  (Newland),  Skibbereen  (Wolfe).  Cumberland:  Carlisle  (Arm- 
strong), Hay  ton.  Castle  Carrock  (tioutledge),  Keswick  (Beadle),  Cockermouth  (Maw- 
son),  Lakedist.  (Stainton).  Derby:  Derby  (Sheldon),  Needwood  Forest(Harris),  Uepton 
(Mason),  Ashbydist.  (Smallwood),Burton-on-Trent  dist.  (Stainton).  Devon:  Oxton 
(Studd),  Buckerell  (Riding),  Exeter  (Porriti),  Seaton  (Still),  Bickleigh  Vale,  Plymouth 
(E.  F.  Briggs),  Lynmoutli  (T.  Briggs),  Hillsborough  (Basden- Smith).  Dorset: 
Blandford  (Stainton),  I.  of  Purbeck  (Bankes).  Dublin  :  Howth  (Kane).  Dum- 
barton :  Snandow  (Grant),  Garelochhead  (Henderson),  Helensburgh  (Dalglish). 
Durham  :  generally  distributed,  Castle  Eden,  Crimdon  Cut  (Robson),  Hartlepool, 
Teesdale  (Gardner),  Darlington  (Meldrum).  Elgin  :  Fochabers  (Scott).  Essex  :  Epping 
Forest  (Prout),  Ongar  Park  (Doubleday),  Chelmsford  (Miller),  Southend,  Loughton, 
Brentwood,  Rainham  (Burrows),  Feering  (Reid),  Chingford  (Bell),  Colchester  (Har- 
wood),  Theydon  (James),  Hazeieigh,  Brentwoodi  Wickford  (itaynor).    Febuanaob  : 
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Enniskillen  (Allen).  Galwat:  Glonbrock  (Lawless).  Glauoboan:  Swansea. 
Sketty  Park  (Bobertson).  Gloucester  :  Bristol  dist.  (Hadd),  Kingsmill  (Waikins), 
Wotton-under-Edge  (Perkins),  Gloucester  (Merrin),  Cbxhome,  Cheltenham,  Prest- 
bury  (Robertson),  Clifton  (Griffiths),  Northleach  (Todd],  Stonehouse  (Nash),  Grange 
Court,  Upton  (Lifton),  Lower  Guiting  (Stain ton).  Hants  :  general  in  the  county 
(Clarke),  New  Forest  (Adkin),  liockerley  (Burrows),  Bisteme  (StibrtituU,  p.  29), 
Brockenhurst  (Ogden),  Emsworth  (Christy),  Bingwood  (Fowler),  Lyndhurst,  Crabbe 
Wood,  Winchester,  Ampfield  (Hewett),  Bomsey  (Burrows),  Winchfield  (Bobertson). 
Hebsfobd  :  Hereford  (Chapman),  Leominster  (Hutchinsozi),  Tarrington  (Wood). 
Herts  :  Hitchin,  Knebworth  (Durrant),  Bushey  (Cottam),  Hoddesdon,  Waltham, 
Bishop's  Stortford  (Bayne),  Hatfield  (Mera),  Hertford  (Stephens).  Hunts  :  Wood- 
walton  (Bloomfield).  Kent  :  South-eastern  London  district,  not  oonunon  ^enn), 
Eltham  (Jones),  West  Wickham  (Machin),  Darenth,  Bochester,  Cnzton,  Strood, 
Chattenden,  Plumstead  district  (Tutt),  Charlton,  Bezley,  Northboume  nr. 
Deal  (Fenn),  Birch  Wood  (Stephens).  Kerry  (Barrett).  Kildare  (Lawless). 
King's  County  :  Tullamore  (Kane).  Lancs  :  generally  distributed  (Ellis),  Grange 
(Booth),  Bolton  (Johnson),  Liverpool  (Pierce),  Manchester  dist.  O/happell), 
Preston  dist.  (Hodgkinson),  Warrington  (Cooke),  West  Derby  (Gregson),  Burnley 
(Clutten),  Bossall  (Moss).  Leicester  :  generally  common,  Ashby  (Small- 
wood),  Knighton  (Bouskell),  Leicester  (Dixon).  Lincoln  :  Hartsholme,  Skellings- 
thorpe  (Can),  E.  Barkwith,  Somersby,  ran  ton  (Baynor).  Londonderry  : 
Derry  rCampbell).  Merioneth:  Newtown  (Tetley).  Middlesex:  Peri  vale  (Mont- 
gomery), Harrow  Weald  (H.  B.  Brown),  Kingsbury  (Bond),  Wealdstone  (Bhoades- 
Smith),  Harrow  (Bonhote),  Bickmansworth  (Mera),  Enfield,  Bush  Hill  Park 
(Edelsten),  Southall  (Battlev),  Hampstead  Heath,  Muswell  Hill  (Southey).  Mona- 
OHAN :  Drumreaske  (Kane).  Monmouth  :  Abergavenny  (Chapman).  Moray  : 
Mosstowie  (Home).  Norfolk  :  King's  Lynn  (Atmore),  Whitnall  (Freeman),  Merton 
(Durrant),  Norwich  dist.  (Burrows).  Northampton  :  Barnwell  Wold  (Porritt),  Sher- 
wood Forest  (Postill),  Newark  (Gascoyne).  Northumberland:  Generally  distri- 
buted (Bobson),  Meldon  Park  (Finlay),  Jesmond  (Henderson),  Chopwell  Wood 
(Bhagg).  Notts  :  Chilwell  (Pearson),  Snerwood  Forest  (Porritt),  Mansfield  (Daws). 
Oxford:  Badley  (Steuart),  Warren, Caversham  (Holland),  Oxford  (Briggs).  Perth  : 
Forth,  Earn,  Gk>wrie,  Perth  and  Bannoch  districts  of  Perthshire — ^Kinnoull, 
Broxy,  Dupplin,  &o.  (White),  Bannoch  (Jones),  KinnouU  Hill,  Perth  (Wylie). 
Badnor  :  Wye  Valley  (Yaugnan).  Benfrew  :  Johnstone  (Watson).  Boscommon: 
Lough  Arrow  to  Boscommon  (Ffolliott).  Boss  :  Contin  (White).  Boxburoh  : 
Boxburgh,  Biddle,  Hawick  dist.,  Duke's  Wood  (Guthrie),  Galashiels  (Haggart). 
Shropshire:    Wyre    Forest    (Bea),    Shrewsbury    (Stainton),    Church    Stretton 

iNewnham),  Market  Drayton  (Wooaforde).  Somerset:  Clevedon  (Mason),  Taunton 
Bawlinson),  Bath  (Jefiferys),  Weston-super-Mare  (Smallwooa),  Castle  Cary 
Maomillan).  Staffs:  Swynnerton,  Chorlton  Moss  (Dal try).  Stone,  Tixall,  Stafford 
Bostock),  Cannock  Chase  (Freer),  Leek  (Hill).  Suffolk  :  somewhat  common  in 
the  county  (Bloomfield),  Woodbridge  (Freeman),  Ipswich,  Bentley  (Burrows),  Stow- 
market  (Stainton),  Waldringfield  (James),  Aldborough,  Borough  Bridge  (Andrews). 
Surrey  :  Worcester  Park  (Kaye),  Croydon  (Sheldon),  Guildford  (Grover),  Epsom 
(Morley),  Banmore  (Whittle),  Leatherhead  (Baddon),  Coombe  Wood  (Stephens), 
Surbiton  (Briggs).    Sussex  :  East  Sussex,  general  ^Jenner),  Abbott's  Wood,  Lewes 

S Nicholson),  Hastings,  St.  Leonard's  dist.  (Bloomneld),  Balcombe,  Tilgate  Forest 
Merrifield),  Bognor  (Lloyd),  Brighton  (Stainton),  Chichester  (Anderson),  Weald 
list.  (Cooke),  Uokfield  (Bower),  Polegate,  Tilgate,  Holmbush  (McArthur).  Tyrone  : 
Favour  Boyal  (Kane).  Warwick  :  Spetchley  Park  (Eea),  Knowle  (Bradley),  Sutton 
Johnson),  Famboto  (Lifton),  Coleshill  (Bree),  Wyre  Forest,  Yardley  (Wainwright). 
Waterford:  Portlaw  (Flemyng).  Westmeath:  Cromlyn  (Battersby).  West- 
morland: Windermere  (Freeman).  Wicklow:  Tinahely  (Bristow).  Wigtown: 
Corsemalzie  (Gordon).  Wilts:  Salisbury  (Bidley),  Bremhill,  Calne  (Eddrupp). 
Worcester  :  Newland,  Worcester  (Rea),  Bradley  (Tye),  Brockleton  (Decie),  York: 
Bishop's  Wood  (Ash),  Keighley  district  (Butterfield),  Stokesley  (Gribble),  Selby 
(Porritt),  Hull  (Boult),  Ec^ington  Wood,  York  (Wilson),  Sheffield  (Thomas), 
Bramham  (Smith),  Ai<kham  (Prest),  Thirsk  (Grassham),  Harrogate,  Richmond 
(Sang),  Huddersfield  (Varley),  Leeds  (Birchall),  Pontefract  (Hartley),  Ripon(Wate), 
Scarborough  (Wilkinson),  Wakefield  (Talbot),  Sandbum  (S.  Walker),  Pateley 
(Storey),  Birstwith  (F.  F.  Walker),  Bretton  Park  (Mosley),  Botherham  (Young), 
Everingham  (Sumner). 

Distribution. — ^Amxtrland  (Staudinger).  Austro-Httngary  :  Brunn  (MuUer), 
Rosenau,  Salzburg  (Fritsch),  Taufers,  Innsbruck  (Weiler),  Epiries,  not  rare  (Husz)f 
Chemnitz  (Pabst),   Gdlnitz  (Hud&k),   Galicia,   widely  distributed  (Garbowski), 
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Franzenshohe,  Lemberg  (Nowicki),  Upper  Carinthia  (Kickerl),  Fiume  (Mannh 
liAYantthal  (Hdfner),  Bucovina,  distributed  (Hormuzaki),  Pressburg  (Bozsay), 
Bohemia,  not  common  (Niokerl),  Neu  Sandec  (KlemeaiewiczK  Stanislawow 
(Werchratzki),  Buda  (Speyer),  Upper  Austria — nr.  Kaab  (Himsl),  Trafoi  (Wocke). 
Belgium  :  rare,  Soignes,  Louvain,  Li^ge,  &c,  (Donckier),  Virton  (Bray).  Denmark  : 
rather  common,  everywhere  (Bang-Haas).  France  :  abnost  throughout  (Berce), 
Hennes,  very  common  (Oberthiir),  Paris  (Bellier),  Meuse,  Moselle  and  Meurthe 
districts  (Speyer),  Puy  de  D6me  (QuiUemot),  Morbihan  (Griffith),  Oironde — Pessao 
(Trimoulet),  Doubs  (Bruand),  Loire-Inf^rieure  (Bonjour),  Seine-et-Loire,  Burgoyne 
rConst.  coll.),  St.  Quentin  (Dubus),  Aube  (Jourdheuille),  Douai  (Foucart),  Auvergne 
aist. — Nohant,  Fordts  du  Cher,  Sologne,  Boyat,  (Jkc.  (Sand),  Eure-et-Loir,  Gh&teaudun 

iQu^n^K  Haute-Qaronne — Toulouse  (CanMlja),  Bouen  (Lhotte),  Ch&teau-du-Loir 
Graslin).  Germany  :  general  (Heinemann),  north-west  Grermany,  generally 
iistributod  (Jordan),  south-west  Germany — ^Frankfort,  Niedgau,  Taunus,  <fec.  (Koch), 
Spires  (Linz),  Wiirtemberg  (Seyffler),  Giessen  /DickoreJ,  Lower  Elbe  dist.  (Zimmer- 
mann),  Waldeck,  not  rare  (Speyer),  Erfurt  (Keferstein^,  Zeitz-on-Elster  (Wilde), 
Halle  (Stange),  Munich,  common  (Kranz),  Lower  Elbe  dist. — Blankenese  (Zimmer- 
mann),  Budolstadt  (Meurer),  Mecklenburg  (Schmidt),  Bremen,  common  (Behberg), 
Saxon  Upper  Lusatia  (Schiitze),  Dresden,  distributed  (Steinert),  Thuringia,  not  rare 
(KrieghofT),  Gotha,  Herzberg  (Knapp),  Dantzig,  Konigsberg  (Schmidt),  Besten- 
burg  (Klups),  Silesia,  not  rare  (Prittwitz),  Upper  Lusatia  (Moeschler),  Nassau 
(Bossier),  Batisbon  ^Schmid),  Dessau  (Bichter),  Alsace  (Peyerimhoff),  Wemigorode 
(Fischer),  Pomerania  (Hering),  Brunswick,  common  (Heinemann),  Hanover, 
common  (Glitz),  Baden,  Bhine  Palatinate  (Beutti).  It  alt  :  North  Italy,  rather  rare 
(Cur6),  Sicily,  rather  rare  ^Mina-Palumlx>).  Netherlands:  whole  country,  but 
rare  (Snellen),  Breda  (Heylaerts).  Boumania  :  common — Grumazesti,  Kloster 
Neamtz,  Slanic  (Caradja).  Bussia  :  St.  Petersburg  (Erschoff),  Baltic  Provinces 
(Sintenis),  Moscow  dist.  (Albrecht),  Wolmar  (Lutzau),  Schleck,  Frauenburg,  Biga, 
and  Kokenhusen  (Nolcken).  Scandinavia  :  distributed,  but  not  common  (AurivU- 
lius),  Stockholm,  Hudiksvall,  &c.  (Wallengren).  Spain  :  Teruel — Huesca,  <tc. 
(Zapater  and  Korb),  Barcelona  (Guni  y  Martorell),  Catalonia  (Martorell  y  Peila). 
Switzerland  :  generally  distributed  over  the  lower  parts  of  the  country  (Frey), 
Weissenburg  (Huguenin),  Grisons  (Killias),  Ziirich  dist. — Trichtenhausen,  Adlisweil, 
on  the  Ziirichberg,  between  Hongg  and  Engstringen,  Alstetten  (Biihl),  Berae 
(Hiltbold),  Sils-Maria  (Hnatek). 

Subfam. :  Trighiurinae. 
Tribe:  Triohiuridi. 
The  genus  Tnchiura  appears  to  be  practically  isolated  from  any  other 
PaleBarctic  Lachneid  genus.  Kirby,  in  his  Catalogue,  p.  837,  unites  in 
the  same  genus  AVio^iawa,  Moore,  aliaiia,  Druce,  ohscuray  Walk.,  and  talbi- 
^iZaz/a ,  Walk. , whilst  in  the  British  Museum  coll. ,  khasiana ,  Moore,  and  obso- 
leta,  Kl.  (a  species  from  Cairo)  are  placed  with  crata^z/i  under  this  title.  We 
are  unable  to  detect  any  real  connection  between  these  three  species,  and 
consider  (after  making  all  due  allowance  for  the  vagaries  resulting  ifrom 
protective  resemblance)  that  the  species  are  all  widely  apart,  and  that 
the  two  exotic  species  are  possibly  not  even  Trichiurids.  On  the  other 
hand,  the  Chilian  species  placed  under  Macrom})halia,  Feld. — dedecora, 
Phil.,  chilerms,  Feld.,  and  j^nrissima,  Butl. — have  a  very  distinct 
Trichiurid  facies,  although  possibly,  when  the  early  stages  are  known, 
it  may  be  proved  that  they  really  have  no  very  definite  relationship.  To 
us,  the  Trichiurids  appear  to  form  a  terminal  Lachneid  branch,  with 
possibly  but  two  genera,  each  represented  by  a  single  species,  viz., 
Achnocampa  {ilicis),  and  Trichiura  {a-ataeffi). 

Genus :   Trichiura,  Stephens. 

SYNOjmre.— Genus :  TricJnura,  Stephs.,  "  111.  Haust.,"  ii.,  p.  42  (1828);  "Cat. 
Brit.  Ins.,"  p.  47  (1829);  *'  List  Br.  An.  Br.  Mus.,"  v.,  1st  ed.,  p.  47  (1850) ;  2nd  ed., 
p.  44  (1866);  Wood,  ♦'  Ind.  Ent.,"  no.  45  (1839);  Dup., "  Cat.  L6p.  Eur.,"  p.  76  (1844) ; 
Humph,  and  Westd.,  "Brit.  Moths,"  2nd  ed.,  pp.  66,  66  (1861);  Sta.,  "  Man.,"  i., 
p.  165  (1857);  Humph.,  "Gen.  Brit.  Moths," p.  24  (1860);  Rbr.,  "Cat.  L^p.  And.," 
p.  360  (1866);  Wallgrn.,  " Skand. Het.," ii., pp.  66, 267 (1869) ;  Newm.,  "Brit,  Motha," 
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p.  41(1869);  Gki6n^,  "L^p.  Eure-et-Loir,"  p.  80(1875*);  Buckl.,"Iiarv8B,*c,," 
iii.,  pi.  xlix.,  fig.  2(1889);  Auriv.,  *' Nord.  Fjar.,"  p.  61  (1889);  "Iris,"  vii.,  pp. 
140,  142  (1894);  Kirby,  "Cat.,"  p.  837  (1892);  Barr.,  "Brit.  Lep.,"  iii.,  p.  5  (1896); 
Tutt,  "  Brit.  Moths,"  p.  69  (1896) ;  "  Proc.  Sth.  Lond.  Ent.  Soc.,"  pp.  1-11  (1898) ; 
Dyar,  "  Can.  Ent.,"  xxx.,  pp.  4-5  (1898).  Bomhyx,  Linn.,  "  Sys.  Nat.,"  10th  ed., 
p.  602  (1758);  12th  ed.,  p.  823  (1767);  "Faun.  Suec.,"  p.  299  (1761) ;  Fab.,  "  Sp. 
Ins.,"  p.  194  (1781) ;  "  Mant.,"  ii.,  p.  126  (1787); "  Ent.  Syst.,"  iii.,  p.  460  (1793) ; 
Schiff.,  "  Sys.  Verz.,"  p.  58  (1776) ;  Esp.,  "  Schmett.  Eur.,"  iii.,  pt.  1,  p.  233  (1785) ; 
Bork.,  "  Sys.  Besch.,"  iii.,  p.  127  (1790) ;  "  Khein.  Mag.,"  i.,  p.  367  (1793) ;  Donov.. 
"  Nat.  Hist.  Brit.  Ins.,"  iv.,  p.  23  (1795) ;  Hb.,  "  Eur.  Schmett.,"  iii.,  p.  141 
(?  1800) ;  Haw., " Lep.  Brit.,"  i., p.  105  (1803) ;  Godt.,  "Hist.  Nat.,"  iv., p.  122 (1822) ; 
Bdv.,  "  Gen.  et  Ind.,"  p.  70  (1840)  ;  Frr.,  "  Neu.  Beit.,"  vi.,  p.  14  (1846) ;  Boh., 
"Vet.  Ak.  Handl.,"  1848,  p.  133  (1848);  Snell.,  "De  Vlind.,"  p.  186  (1867);  Nolek., 
"Lep.  Fn.  Estl.,"  p.  126  (1868);  Stand.,  "Cat.,"  p.  67  (1871);  Cur6,  "BuU.  Soc. 
Ent.  Ital.,"  viii.,  p.  148  (1876) ;  Frey, "  Lep.  der  Schweiz,"  p.  94  (1880) ;  Lampa, "  Ent. 
Tids.,"  vi.,  p.  41  (1886) ;  Riihl, "  Soc.  Ent.,"  v.,  p.  170  (1891) ;  Carad.,  "  Iris,"  viii., 
p,  90  (1895)  ;  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  66  (1898).  Noctua,  Linn.,  "Fauna 
Suec.,"  2nd  ed.,  p.  309  (1761).  Phalaena,  Fuessly, "  Mag.  Ent.,"  ii.,  p.  11  (1779);  Retz.. 
"  Gen.  Spec.  Ins.,"  p.  36  (1783).  Gattropacha,  Ochs., "  Die  Schmett.,"  iii.,  p.  278  (1810); 
H.-Sch.,  "  Sys.  Bearb.,"  ii.,  pp.  101, 106  (1847) ;  Hein.,  "  Schmett.  Deutsch.,"  i.,  pp. 
201, 207  (1869).  Lanocampa,  Germ., "  Prod.  Sist.  Bomb.,"  p.  49  (1811) ;  Meig.,  "  Eur. 
Schmett.,"  ii.,  p.  203  (1830).  Diaphone,  Hb.,  "Verz.,"  p.  188  (?1822).  Clisiocampa, 
Curt.,  "  Brit.  Ent.,"  expl.  pi.  229  (1828) ;  "  Guide,"  p.  142  (1829).  Eriogaster, 
Bang-Haas,  "  Nat.  Tids.,"  (3),  ix.,  p.  411  (1874) ;  Meyr.,  "  Handbook,"  p.  322 
(1896).  Poecilocampa,  Strom,  "  Danm.  Somm.,"  p.  82  (1891).  Achnocampa,  Giote, 
"lUus.  Zeits.  fiir  Ent.,"  iii.,  p.  71  (1898);  Dyar,  "Ent.  Bee.,"  xi.,  p.  141  (1899). 

Stephens'  diagnosis  of  the  genus  (lllu3,  Haust.j  ii.,  p.  48)  reads  as 

follows : 

Trichiurat  mihi.  Palpi  very  minute,  concealed  by  elongate  hairs,  triarticulate  ; 
basal  joint  as  long  as  the  second,  and  stouter;  terminal  joint  minute,  ovate; 
maxillse  obsolete ;  antenme  straight,  short,  bipectinated  in  the  males,  serrated  in 
the  females ;  head  moderate,  densely  pilose,  distinctly  visible  from  above ;  thorax 
stout,  pilose ;  abdomen  slender,  wiUi  an  elongate  sub-bifid  tuft  at  the  apex  in  the 
males,  very  robust  in  the  females,  with  a  dense  woolly  mass  at  the  tip ;  wings 
rounded  at  the  apex,  not  reversed  during  repose,  abbreviated  in  both  sexes ;  legs 
short,  stout,  densely  clothed  with  elongate  hairs  to  the  claws.  Larv^a  cylindricaJ, 
hairy,  solitary.  Pupa  stout,  enclosed  in  an  ovate  rigid  cocoon. 

Stephens  placed  only  crataeyi  in  Tn^hiura.  It,  therefore,  becomes 
the  type  of  the  genus.  Hiibner  was  the  first  author  to  separate  crataeifi 
and  populi  from  the  allied  Lachneids,  but  united  them  strangely 
enough  in  the  genus  Diaphcnie  mih  the  quite  extraneous  form,  sylvianay 
Stoll,  from  S.  Africa,  which  has  since  been  named  the  type  of  the 
latter  genus.  Aurivillius  notes  that  as  all  authors  since  Stephens 
have  applied  to  crataegi  Stephens'  generic  name  Trichinray  it  would  be 
quite  purposeless  to  change  the  name.  Grote  {lUus,  Zeits,  fiir 
Entomologies  iii.,  p.  71)  rejects  the  name  as  being  the  same  as  that  of 
the  Arctiid  genus  Tnchura^  Hb.,  and  includes  ci-ataegi  in  the  genus 
AchnocampUf  Bambur,  with  ilicis  ;  but  crataegi  is  not  congeneric  with 
ilicis,  the  neuration  is  different,  and  the  female  is  without  the  charac- 
teristic anal  tuft.  To  us  the  syllabic  difference  between  Trichinra  and 
Trichura  appears  to  be  quite  sufficient  to  justify  its  retention.  Stephens 
notes  that  **  TiicJnura  offers  many  distinctions  which  separate  it  from 
Clisiocampa  (with  which  it  had  hitherto  been  united),  and  its  habits 
are  totally  dissimilar.  The  ?  THchiura  lays  her  eggs  in  irregular 
longitudinal  rows  on  the  bark  of  trees,  covering  them  with  down 
from  the  apex  of  her  abdomen.  Clisiocampa ^  on  the  other  hand, 
deposits  them  in  a  solid  compact  ring,  round  a  slender  twig,  without 

*  This  work  is  incorrectly  dated  1867  and  is  so  quoted  by  Aurivillius  vide,^  Zool, 
Record,  1876. 
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any  protection.  The  larvaB  of  TnMura  when  hatched  very  speedily 
separate'-'*,  and  do  not  form  a  general  nest,  whereas  those  of  Clido- 
campa  form  a  general  web,  which  they  increase  in  bulk  until  it  becomes 
nearly  as  large  as  a  man*s  head,  and  do  not  separate  until  they  have 
undergone  their  final  moult.  When  the  larvas  pupate  they  make  a 
hard,  oval,  egg-like  cocoon,  not  a  subfusiform  double  silken  web, 
suffused  with  a  loose  powder,  as  do  those  of  Clisiocampa ;  the  imago 
differs  from  that  of  the  latter  genus  by  having  the  antennsB  straight, 
serrated  in  the  females ;  the  wings  rounded,  obtuse,  and  abbreviated  in 
both  sexes ;  the  legs  stout  and  very  pilose ;  the  abdomen  strongly 
tufted  in  both  sexes,  that  of  the  female  furnished  at  its  extremity  with 
a  downy  mass ;  the  head  distinct  and  very  hairy,  and  the  proportions 
of  the  palpi  different."  There  is  only  one  known  species  in  the  genus 
— the  widely  distributed  crataegi.  The  species  placed  in  the  genus  by 
Kirby  appear,  as  we  have  already  said,  to  differ  considerably  and  not 
to  be  congeneric.  The  structural  peculiarities  of  the  early  stages  of 
Achnocampa  ilicis  are,  at  present,  a  very  great  desideratum,  as  its 
affinities  with  T.  crataetji  are  by  no  means  clearly  made  out.  Among 
other  things,  Aurivillius  notes  that  *'  nervures  9-10  of  the  forewings 
have  a  long  stalk  only  as  long  as  the  free  part  of  the  nervure  in  ilicis^ 
whilst  it  is  more  than  double  as  long  in  crataegi "  ;  also  '^  in  the  hind- 
wing  nervures  7-8  are  quite  free  in  ilicU,  but  united  into  a  short  stalk 
in  crataegi"  He  then  adds :  **  The  larvas  of  the  two  species  are  very 
different,  and  give  ground  for  the  erection  of  a  special  genus  for  ilids. 
Unfortunately  I  only  know  the  larva  of  ilids  from  the  description  and 
the  figures  of  Kambur  and  Milli^re.  According  to  these,  the  larva  of 
Uicis  differs  principally  in  having  the  body  much  narrowed  towards  the 
head  and  in  the  conical  elevation  on  the  11th  segment.  Like  the  larva 
of  crataegi  it  is  provided  with  warts,  but  on  the  arrangement  of  the 
warts  the  authors  are  silent.  If,  as  I  suspect,  they  are  developed  in 
the  same  peculiar  way  as  in  crataegi,  it  would  be  a  further  proof  of  the 
near  relationship  of  the  species,  and  the  other  outward  differences 
might  be  explained  as  adaptations  to  different  modes  of  life.  It  is 
further  to  be  remarked  that  the  11th  segment  of  crataegi  also  is  slightly 
elevated.  The  larva  of  crataegi  is  almost  cylindrical,  and  thinly  clothed 
all  over  with  short  soft  hairs ;  on  the  warts  are  stronger  and  stiffer  hairs ; 
the  warts  flattened,  little  raised.  Segments  1-8  have  a  large  wart  on  each 
side,  with  another  weakly  indicated  behind  it ;  first  segment  above  is 
without  warts,  the  two  next  bear  two  each  ;  segments  4-11  have  each 
two  large  dorsal  warts,  and  on  each  side  a  small  one  below  and  a  larger 
above  the  spiracle.  Pupa  red-brown,  thin-skinned,  naked,  with  several 
hooks  at  blunt  anus." 

Tbichiura  crataegi,  Linn^. 

Synonimt. — Species  :    Crataegi,  Linn.,  *•  Sys.  Nat.,*'  10th  ed.,  p.  502  no.  80 
(1758) ;  12th  ed.,  p.  823,  no.  48  (1767) ;  "  Faun.  Suec,"  p.  299,  no.  1126  (1761) 
Poda,  *'  Ins.  Mus.  Graec,"  p.  86  (1761) ;  Fab.,  ••  Sp.  Ins.,"  p.  194,  no.  104  (1781) 
"  Mant.,"  ii.,  p.  126,  no.  150  (1787) ;  •'  Ent.  Syst.,"  iii.,  p.  460,  no.  166  (1793) 

*  There  is  possibly  here  some  distinct  difference  of  habit,  for  Milli^re  (L€f. 
Alpes-MaritimeSt  p.  141),  says  that  the  young  larvs  hybemate  under  a  common 
web  fixed  to  the  small  branches  of  Crataegus  oxyax:antha^  and  at  their  last 
moult  (in  the  spring),  separate  and  live  singly.  Bacot  notes  that,  in  oonfine- 
ment,  at  least,  the  larvsB  undergo  their  first  moult  in  little  groups,  like  those  of 
Eutricha  quercifolia, 
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Schift.,  "  Sya.  Vera.,"  p.  68,  no.  8  (1776) ;  Goze,  "  Beit.,"  iii.,  pt  2,  p.  340  (1779)  ; 
Esp.,  "Schmett.  Eur.,*'  iii.,  pi.  xlv.,  figs.  1-6,  p,  232  (1786);  Bkh.,  "Sys. 
Besch.,"  iii.,  p.  127,  no.  34  (1790) ;  "Rhein.  Mag.,"  i.,  p.  367  (1793);  Don.,  "Nat. 
Hist.  Brit.  Ins.,"  iv.,  p.  23, pi.  117  (1796);  Hb.,  "Eur.  Schmett.,"  iii.,  p.  141,  no.  4. 
fig.  162  (?  1800) ;  "  LarvflB,  Ac."  iii., Bomb.  M.  b.  {by  error)  figs,  la-d  (?  1803);  "  Verz./* 
p.  188  (?  1822);  Ochs., "  Die  Schmett.,"  iii.,  p.  278  (1810);  Germ.,  '•  Prod.  Sist.  Bomb.," 
p,  49  (1811) ;  Gk)dt.,  "  Hist.  Nat.,"  p.  122,  no.  27,  pi.  xii.,  figs.  3-4  (1822) ;  Curt., 
"Brit.  Ent.,"  expl.  pi.  229  (1828) ;  "Guide."  p.  142(1829);  Stphs.,  "111.  Haust.," 
ii.,  p.  42,  no.  43  (1828)  ;  "  Cat.  Brit.  Ins.,"  p.  47  (1829) ;  "  List  Br.  An.  Br.  Mus.," 
v.,  Ist  ed.,  p.  47  (1850i ;  2nd  ed.,  p.  44  (1856)  ;  Meig.,  "  Eur.  Schmett.,"  U.,  p.  203 
(1830) ;  Wood,  "  Ind.  Ent.,"  no.  45  (1839);  Bdv.,  "  Gen.  et.  Ind.,"  p.  70  (1840);  Dup., 
"  Cat.  L^p.  Eur.,"  p.  76  (1844);  H.-Sch.,  "  Sys.  Bearb.,"  ii.,  pp.  101, 106  (1847);  Boh., 
"  Vet.  Ak.  Handl.,"  1848,  p.  133  (1848) ;  Humph,  and  Westd.,  "  Brit.  Moths,"  2nd 
ed.,  pp.  66,  66,  pi.  z.,  figs.  13-14  (1861);  Sta.,  "Man.,"  i.,  p.  156  (1867);  Hein., 
"  Schmett.  Deutsch.,"  pp.  201, 207  (1869);  Humph.,  "  Gen.  Brit.  Moths,"  p.  24  (1860) ; 
Rbr.,  "  Cat.  L4p.  And.,"  p.  360  (1866) ;  Snell.,  "  De  Vlind.,"  p.  186  (1867)  ; 
Nolck.,  "  Lep.  Fn.  Est.,"  i.,  p.  126  (1868) ;  Wallgrn.,  "  Skand.  Het.,"  ii.,  pp.  66,  67 
(1869) ;  Newm.,  "  Brit.  Moths,"  p.  41  (1869) ;  Stand.,  "  Cat.,"  p.  67  (1871) ;  Bang- 
Haas,  "Nat.  Tids.,"  (3),  ix.,  p.  411  (1874);  Gu^n^e,  "L^p.Eure-et-Loir,"  p.  80  (1875); 
Curd,  "Bull.  Soc.  Ent.  It.,"  viii.,  p.  148  (1876);  Frey,"  Lep.  der  Schweiz,"  p. 
94  (1880) ;  Leeuwen,  "  Tijds.  v.  Ent.,"  xxiii.,  p.  195,  pi.  xii.,  figs.  1-9  (1880) ; 
Lampa,  "Ent.  Tids.,"  vi.,  p.  41  (1886) ;  Buckl.,  "  Larvaa  etc.," iii.,  pi.  xlix.,  fig.  2 
(1889);  Auriv.,  "Nord.  Fjar.,"  p.  61  (1889);  "Iris,"  vii.,  pp.  140,142(1894); 
Strom,  "Danm.  Somm.,"  p.  22  (1891);  Ruhl,  "Soc.  Ent.,"  v.,  p.  170  (1891) ; 
Kirby,  "  Cat.,"  p.  837  (1892) ;  Carad.,  "  Iris,"  viii.,  p.  90  (1896);  Meyr.,  "Hand- 
book," p.  322  (1895) ;  Barr.,  "  Brit.  Lep.,"  iii.,  p.  6  (1896) ;  Tutt,  "  Brit.  Moths," 
p.  69  (1896) ;  "  Proc.  South  Lond.  Ent.  Soc.,"  pp.  1-11  (1898);  Dyar,  "  Can.  Ent.," 
XXX.,  pp. 4,  6  (1898);  "Ent.  Record," xi„ p.  141(1899);  Grote,  "Illus.  Zeits.  fiirEnt.." 
p.  71  (1898) ;  Reutti, "  Lep.  Bad.,"  2nd  ed.,  p.  66  (1898).  Floccom,  Clerck,  "  loones," 
pi.  v.,  fig.  1  (1769).  VituMeae,  Linn.,  "  Fauna  Suec.,"  2nd  ed.,  p.  309,  no.  1163 
(1761).  Sylvtna,  Fuess.,  "  Mag.  Ent.,"  ii.,  p.  11  (1779).  Bicaudata,  Retz.,  "  Gen. 
Spec.  Ins.,"  p.  36  (with  ref.  to  De  Geer,  M€m.,  i.,  p.  193,  ii.,  p.  300)  (1783).  Mali, 
Fab.,  "  Mant.,"  ii.,  p.  115,  no.  76  (1787) ;  "  Ent.  Syst.,"  iii.,  p.  434,  no.  86  (1793) ; 
Bork.,  "  Sys.  Besch.,"  iii.,  p.  468  (1790).  AveUanae,  Fab.,  "  Mant.,"  ii.,  p.  116, 
no.  76  (1787);  Bork.,  "Sys.  Besch.,"  ii.,  p.  468  (1790).  Cra<ae<7iw,  Haw.,  "Lep. 
Brit.,"  p.  105,  no.  37  (1803).    Pallidus,  Haw.,  "Lep.  Brit.,"  p.  105,  no.  38  (1803). 

Obioinal  desokiption.— P/iaZa^na  (Bomhyx)  elinguis,  alls  deflexis 
cinereis  rotundatis:  fascia  obscuriore,  ano  barbate.  Habitat  in 
Crataego  (Sys,  Nat.,  xth  ed.,  p.  502). 

Imago. — Anterior  wings  whitish,  ashy,  or  brownish-grey,  with  a 
more  or  less  distinct  darker  median  transverse  band  ;  this  is  bounded 
internally  by  a  blackish  line  curved  to  the  thorax,  externally  by  a 
doubly-angulated  transverse  line ;  the  curved  line  includes  a  darker 
somewhat  oval  patch  (grey  or  brown)  at  base  of  costa ;  there  is  also 
a  waved  submarginal  line.  Posterior  wings  grey  with  a  pale  median 
transverse  shade  internally  edged  with  darker. 

Sexual  dimorphism. — The  males  vary  from  26* 6mm. -84mm.  (our 
British  examples  being  some  8mm.-6mm.  less  in  expanse  than  the 
continental  ones  in  the  European  collection),  the  females  from  80mm.- 
40mm.  (the  British  examples  also  averaging  some  8mm.-4mm.  less 
than  the  continental).  The  males  are  thus  smaller  than  the  females  ; 
the  antennas  of  the  males  much  more  strongly  pectinated,  the  ground 
colour  greyish  (sometimes  whitish),  with  a  darker  band,  and  waved 
submarginal  line.  The  females  are  larger,  rounder-winged,  more 
uniformly  coloured,  much  darker,  cinereous-grey,  often  brownish  ;  the 
basal  patch  browner  ;  the  median  band  rather  darker,  edged  externally 
with  paler,  which  increases  the  banded  appearance.  The  fringes  are 
usually  much  more  distinctly  chequered  in  the  males  than  in  the 
females  ;  the  latter  sex,  too,  has  a  distinct  anal  tuft. 
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Gtnandbomobphism. — We  have  observed  the  following  records  of 
gynandromorphous  examples  of  this  species : 

a.  Esper  figures  and  describes  (Beobaehtungen  ein.  neu,  Zwitterphaliine  der  B, 
crataegi,  pp.  12-20,  pi.  i.,  fig.  5)  a  gynandromorphous  example,  the  right  wings,  the 
right  antenna,  and  perhaps  the  right  half  of  body  ^  ,  the  left  antenna,  wings,  and 
half  of  body  9  .  The  spepimen  belonged  to  Jung  of  Uffenheim,  and  he  notes  that 
there  is  a  preponderance  of  female  characters  about  the  abdomen.  It  was  bred  in 
1777  by  Jung,  larva  found  (with  others)  on  apple  trees,  nothing  peculiar  observed 
about  any  of  them,  and  six  examples  finally  bred,  of  which  this  was  one. 

/9.  One  of  my  entomological  friends  here  has  bred  this  season  a  specimen  of 
Gastropacha  crataegi^  the  right  antenna  of  which,  as  well  as  the  exact  right  half  of 
the  body  and  the  right  wings  are  <f  ,  whilst  the  whole  left  side  is  9  .  The  anal 
organs  are  also  male  on  the  right  and  female  on  the  left  side.  The  differences  in 
the  wings  are  very  great,  as  the  male  side  is  much  darker*  than  the  female  one,  the 
right  male  half  of  the  abdominal  segment  is  black,  whilst  the  left  female  half  is 
simply  pale  grey.  The  larva  did  not  appear  to  differ  in  any  way  from  others  of  the 
species  (Miiller,  Ent.  Mo.  Mag.j  ili.,  p.  213,  who  received  the  note  from  Haury,  of 
Prague). 

7.  The  right  forewing  bears  an  exact  resemblance  in  shape,  colour,  and  mark- 
ings to  that  of  an  ordinary  male,  whilst  the  opposite  wing  has  all  the  characteristics 
of  the  female.  The  hindwings  are  identical  with  those  of  a  male  and  female 
respectively,  as  also  are  the  antennas.  The  left  side  of  the  body  and  corresponding 
legs  are  brown,  the  opposite  side  and  legs  being  grey,  and  agree  with  the  colour  of 
the  respective  sexes.    Bred  August  26th,  1890  (Jackson,  Entom.^  xxiii.,  p.  345). 

d.  Another  specimen  similar  to  the  last,  in  which  the  line  of  division  down 
the  thorax  and  abdomen,  between  the  pale  grey  of  the  male  on  the  right  hand  and  the 
brownish-grey  of  the  female  on  the  left  is  very  sharply  defined.  Bred  August, 
1890,  at  Bristol  (Prideaux,  Entom.,  xxiv.,  p.  45). 

e.  A  perfect  specimen,  with  distinct  division  into  a  right  9  and  left  S  half. 
Bight  forewing  deep  brown-grey,  the  central  area  paler  towards  the  base,  ?  ;  both 
left  wings  white-grey,  d  .  AntennfB  right  $  ,  left  d  .  Thorax  and  abdomen  s  , 
dark  coloured  with  conspicuous  anal  tuft.  Bight  wings  only  little  larger  than  left. 
Bred  by  Kolar,  Prague  (Nickerl,  Verh,  z.-b.  Ges.  Wien,  1872,  p.  731). 

Variation. — There  is  a  considerable  amount  of  minor  variation 
exhibited  by  both  sexes  of  this  species.  The  ground  colour  of  the 
males  varies  from  almost  clear  white  to  a  dull  cinereous-grey,  that  of 
the  females  is  usually  much  darker  cinereous-grey,  sometimes  with  a 
distinct  brownish  tinge.  The  median  band  may,  in  the  male,  consist 
merely  of  the  two  transverse  boundary  lines,  with  a  slightly  greyer 
included  area,  or  it  may  be  of  a  well-defined,  blackish-grey  coloration, 
whilst  the  outer  area  of  the  wing  may  be  of  an  uniform  tint,  unbroken 
even  by  the  usual  wavy  submarginal  line,  or  the  latter  may  be  suffi- 
ciently developed  to  give  the  outer  area  a  distinctly  fasciated  appear- 
ance. In  the  female,  which,  owing  to  the  darker  ground  colour,  is 
usually  much  more  uniform  in  appearance,  the  band  is  generally  less 
defined,  and,  in  some  examples,  the  whole  wing-area  may  be  unicolorous, 
the  usually  paler  areas  having  taken  on  the  darker  tint  of  the  median 
and  basal  portions  of  the  wing.  In  the  British  Museum  coll.  some 
female  examples  have  the  outer  area  showing  a  greyish  tint  and  with 
a  well  marked  subdorsal  line,  and  hence  more  nearly  approach  the  male 
in  appearance.  One  example  from  Livonia  has  the  median  band  clearly 
shown  up  by  very  pale  outer  and  inner  marginal  transverse  lines,  and  the 
outer  area  of  the  wing  is  very  distinctly  marked  with  a  grey  transverse 
fascia  on  either  side  of  the  submarginal  line ;  the  fringes,  too,  are  dis- 
tinctly speckled  (much  as  in  some  well-marked  males).  Another  ?  is 
almost  unicolorous,  the  fore-  and  hindwings  and  fringes  being  uniformly 


*  These  colours  as  applied  to  the  sexes  appear  to  us   to  be  accidentally 
transposed. 
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tinted,  except  for  the  slightest  suspicion  of  the  central  band  of  the 
forewings.  The  British  males  are,  on  the  whole,  smaller,  whiter,  and 
much  more  clearly  marked  than  the  continental  specimens.  Oberthiir 
notes  that  the  Eennes  form  is  very  much  like  the  English,  and  we 
observe  that  the  Frankfort  and  Hanover  examples  approach  the  latter  in 
tint.  Among  the  aberrational  forms  noted,  Baynor  says  that  the  Panton 
district  (larvaB  on  whitethorn  hedges)  produced  fine  large  dark  imagines, 
and  that  he  reared  a  pale  chalky  form  from  ova  received  from  Coventry. 
Ash  observes  that  a  Skipwith  larva  produced  a  crippled  male  with  dark 
band,  similar  to  Lincolnshire  examples,  which  latter  Baynor  notes  as 
very  large  and  dark  compared  with  Essex  specimens,  whilst  Barrett  states 
that  the  ground  colour  of  the  forewings  varies  from  grey  to  nearly  white. 
There  are  specimens  with  creamy-white  ground  colour  in  the  Doubleday 
coll.,  and  Mason  has  one  of  a  blackish-grey  colour  with  a  still  darker 
band  (possibly  var.  aHm),  Staudinger  records  a  very  dark  aberration 
from  Asia  Minor,  bred  in  October  {Hor.  Soc.  Ent.  Ross.,  xiv.,  p. 
865).  In  the  more  ordinary  forms  of  the  male  we  appear  to  get  two 
distinct  types  of  coloration : 

(1)  (f .  Whitish,  with  darker  median  band.     ?  .  Pale  bnff  «  ab.  pallida^  n.  ab. 

(2)  <f .  Ashy-grey,  with  darker  median  band.    2  .  Dark  grey-brown  =  crataegi, 
Linn. 

Besides  these  there  is  an  extreme  form  of  the  latter,  which  has  developed 
into  a  very  distinct  race  in  moorland  districts  and  at  high  altitudes  and 
latitudes.  This  race  appears  to  have  an  almost  parallel  life-history  with 
that  of  Lasiocampa  quercus  var.  callunae^  although  perhaps  there  is  a 
larger  percentage  of  autumnal  emergences  in  this  than  in  the  latter,  and 
was  named  ariae  by  Hiibner.  The  very  pale,  almost  white,  form  with 
grey  median  band  is  recorded  from  Chateau-du-Loir  by  de  Graslin. 
Nolcken  observes  that  in  the  Baltic  provinces  there  are  specimens  with 
suffused  coloration,  in  which  the  markings  are  not  so  sharply  defined, 
and  which  come  near  ariae ^  Hb.,  and  he  has  a  male  in  which  the 
black  shading  of  the  central  band  is  not  developed. 

a.  var.  (et  ab.)  ariae,  Hb., "  Schmett.  Eur.," figs.  288-289  (?  1800) ;  Stand.,  "Cat.," 
p.  68  (18;  1);  Schoy.,  "Norg.  Ark.  Lep.,"  p  177  (1881);  Hoffmn.."  Stett.Ent.  Zeit.,*» 
xlix.,  p.  148  (1889)  ;  Kirby,  •»  Cat.  Lep.  Het.,"  p.  837  (1892);  Rent.,  "Act.  Soc.F.F. 
Fenn.,"  ix.,  p.  27  (1893).  Arlnitculae,  Pfaff., "  Stett.  Ent.  Zeit,."  xxi.,  p.  126  (I860).— 
Hiibner's  figures  {Schmett.  Eur.)  28S-d  represent  the  upper  and  undersides  of  a 
large  and  dark  ?  specimen  of  this  form,  which  shows  the  same  uniform  cinereous- 
grey  tint  as  the  examples  of  this  variety  in  the  British  Museum  collection,  but  with 
the  median  band  of  the  forewings  darker  than  usual,  and  showing  also  the  pale  line 
edging  the  external  border  of  the  band ;  one  traces  also  the  dark  transverse  shade 
of  the  hindwing.  [The  colour  of  the  figures  has  changed  and  is  now  very  unsatis- 
factory.] The  British  Museum  examples  (Frey  coll.)  from  the  Engadine  and  Upper 
Hartz  may  be  diagnosed  as  follows :  <f  .  About  38mm.  Cinereous  or  ash-grey,  with  a 
dark  median  band,  strongly  margined  with  two  very  dark  transverse  hues,  the 
median  band  extending  narrowly  inside  along  the  inner  margin  to  thorax ;  the 
area  between  the  median  band  and  the  thorax  almost  as  dars  as  the  band,  out- 
side the  band  the  wing  area  is  paler  and  with  only  a  faint  trace  of  the  slightly 
darker  submarginal  Mne.  Hindwings  unicolorous,  ashy-grey,  slightly  brownish 
towards  base,  with  dark  transverse  shade  towards  the  base,  and  dark  nervures. 
9  .  About  40mm.-42mm.  With  cinereous  or  ashy-grey  forewings,  the  median  band  but 
little  darker,  edged  externally  with  paler,  which  makes  the  edge  of  the  fascia  look 
still  darker  than  it  really  is,  but  both  the  outer  and  inner  edges  are  rather  darker 
than  the  fascia ;  the  hindwings  grey,  with  a  darker  grey  transverse  fascia  near  base, 
paler  on  either  side.  Localities:  This  variety  is  recorded  frcm  : — Austro-Hun- 
oahy:  Innsbruck,  on  the  Schliickenalpe  (?  =  fnycri)  (Weiler).  BELoirM:  Bruesels 
(Breyer).  Franck  :  Douai,  rare  (Foucart).  Germany:  Silesia  (Asfmann),  Riesen 
(Hofmanu),  Harlz  (Hoffmann),  Augsburg  (Pfaffenzeller),  Mangfall  dist.  (v.  Qump- 
penberg).   Italy  :  rare  in  Alps  (Cur6).  Bubsu  :  Lapland  (Teich).  Scakdzmavia  :  up 
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to  Finmark  (Aurivillius),  Tromso  (Schneider),  Stockholm,  Jamtland,  Lapland 
:  (Lampa),  Dovre  (Schoven),  S.  Varanger  (Collett),  Lycksele  (Zetterstedt).     Switzzb- 

j  land:    Upper   Engadine,   5000ft.-8000ft.    (Pfaffenzeller),  Gadmenthal,    Simplon 

(Ratzer). 

^  It  is  evident  that  the  large  mountain  form,  which  has  a  habit  of 

I  spending  its  first  winter  as  an  ep^g  or  young  larva,  and  its  second  as 

pupa,  has  a  different  facies  in  different  districts,  and  presents,  as  does 
the  smaller  lowland  type,  males  with  white,  and  males  with  grey 
ground-colour,  for  Freyer  describes  the  large  ariae  that  he  bred  from 
the  Tyrol  as  being  "  bright  white-grey  "  in  tint.  This  form  we  have 
named  ab.  freyen  in  the  succeeding  paragraph.  Staudinger  diagnoses 
\ar.  ariae  as  *'  major  obscurior."  Aurivillius  observes  that  the  type 
form  occurs  in  the  south  of  Scandinavia,  the  var.  aiiae,  on  the  other 
hand,  as  far  north  as  Finmark.  Schneider  says  that  he  possesses  two 
examples  from  Sydvaranger  and  bred  one  at  Tromso  all  of  the  var. 
anae,  and  further  remarks  on  the  different  life-history  of  the  insect 
from  the  far  north,  observing  that  the  larva  hybernates'-'  quite  small, 
is  full-fed  in  July  or  August,  that  the  pupa  then  hybernates,  the  imago 
appearing  the  following  June,  thus  taking  two  years  to  reach  maturity. 
Teich  observes  that  a  Lapland  pupa  which  he  expected  to  emerge  in 
the  autumn  of  1879  (as  does  the  type  in  Livonia),  did  not  do  so  imtil 
the  spring  of  1880.  Wocke  notes  the  var.  anae  as  flying  on  the  crest 
of  the  Eiesen  in  May  and  June,  the  larva  feeding  on  Sorbus  and 
Vacciniiim  nnjrtillus,  Hoffmann  says  that  in  the  moorland  districts  of 
the  Upper  Hartz  the  larvae  are  exceedingly  variable,  are  found 
throughout  June  till  mid- July,  principally  on  Vaccinium  uligvwsum  and 
v.  vvfrtillits ;  the  greater  part  of  the  imagines  appear  in  August  and 
the  beginning  of  September!,  the  remainder  of  the  pupsB  yield  the 
moths  in  the  early  spring  of  next  year ;  almost  all  the  imagines  belong 
to  the  dark  var.  anae,  a  few  specimens  only  forming  transitions 
between  this  mountain  form  and  the  lighter  form  of  the  lowlands ;  the 
imagines  emerge  from  the  pupa  towards  evening,  and  the  male  flies 
about  swiftly  as  soon  as  the  wings  are  dry.  This  experience  is 
identical  with  that  of  Home,  who  notes  the  species  as  '^common  in  the 
larval  stage  on  heather,  on  all  the  moors  near  Aberdeen,  from  these, 
imagines  appear  in  August  and  September,  and  25  per  cent,  generally 
pass  the  winter  in  the  pupal  state  and  emerge  the  following  summer. 
All  the  imagines  from  this  district  are  darker  than  the  English  speci- 
mens."  Eeid  confirms  this,  and  notes  that  on  the  Scotch  moors  the 
larvie  are  common,  that  they  hybernate  the  first  winter,  pupate  the 
next  summer,  and  emerge  the  following  autumn.     Guthrie  notes  larvaa 

*  Barrett  observes  (Drit.  Lep.^  iii.,  pp.  7-8)  that  "  a  statement  has  been  made 
that  in  the  north-east  of  Scotland,  the  larva  does  not  feed  up  within  the  year,  but 
hybernates  as  a  larva,  producing  the  moth  in  the  following  season,  but  this  seems 
so  improbable  that  one  is  led  to  suspect  a  confusion  with  the  larva  of  one  of  the 
larger  Bombvces."  We  suspect  Mr.  Barrett  was  not  aware  that  Schneider,  Millidre, 
Beid,  and  others,  had  noticed  the  larval  hybei-nating  habit.  The  Scotch  entomolo- 
gists could  not  well  "  confuse  it  with  the  larva  of  one  the  larger  Bombyces,"  for,  with 
the  exception  of  half-fed  L.  var.  calliinae,  full-fed  M.  ru&t,  and  C.potatoriaf  none  of 
the  larger  Bombyces  found  in  Scotland  hybernate  in  the  larval  state. 

t  Hoffmann  suggests  that  it  is  a  question  whether  they  do  so  in  a  state  of  nature. 
He  thinks  it  may  only  be  a  reversion  of  the  mountain-form  to  the  habit  of  the  low- 
land form,  due  to  breeding  them  indoors.  He  adds  that  in  a  state  of  nature  the 
moth  has  never  been  found  in  the  autumn.  Bischoff,  however,  observes  that  in  the 
Engadine  the  larved  of  var.  ariae  are  full-grown  in  July  and  the  imagines  appear  in 
October. 
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on  heather  in  the  Hawick  district  pupating  the  third  week  in  May.  Fiey 
observes  that  the  variety  feeds  in  the  Upper  Engadine  on  Alnm  viridis, 
and  sometimes  emerges  after  remaining  in  the  pupal  stage  for  several 
years.  Webb  has  examples  from  the  Bond  coU.,  which  Weaver  obtained 
at  Bannoch,  of  undoubted  var.  aiiae,  Zetterstedt  bred  one  December 
10th,  1882. 

/9.  B,h,  freyerif  n.  ab.^artoe.Frr.,  "Neu.  Beit./' yL,  p.  14,  pi.  488(1846)  {nee 
ariact  Hb.). — Hiibner  has  done  right  in  separating  this  as  a  distinct  species  from  era- 
taegi,  both  its  size  and  its  habitat-— the  highest  Alps — help  to  indicate  this.  I,  myself, 
have  had  the  opportunity  to  breed  the  larva,  which  occurs  only  on  a  species  of  Salix 
which  is  confined  to  the  higher  Alps.  Like  that  of  crataegit  it  is  a  variable  larva, 
but  always  larger.  The  varieties  are  three  in  number :  first,  black-brown,  with  orange 
girdles  or  incisions,  reminding  one  of  a  half-grown  B,  rubi ;  second,  likewise  with 
yellow  incisions,  but  also  with  golden  yellow  lateral  spots ;  third,  brown,  with  yellow 
incisions  and  blue  spots  seated  on  a  white  ground.  They  were  full-grown  from 
middle  of  July  to  beginning  of  August.  They  ate  little,  and  were  difficult  to  breed 
except  in  their  native  heights.  All  attempts  to  feed  them  on  the  other  food-plants 
of  crataegi  failed,  except  only  that  they  occasionally  ate  a  little  blackthorn.  From 
twenty  larvce  four  males  and  three  females  were  bred,  which  latter  were  immediately 
recognised  as  Hiibner's  ariae.  The  imago  appears  partly  in  mid-October,  partly 
not  till  June  of  the  following  year.  The  e  differs  from  crataegi  in  its  bright  white- 
grey  ground  colour,  and  both  sexes  by  their  larger  size  (Freyer). 

f^faflfenzeller  very  reasonably  calls  attention  {Stett.  Ent.  Zeit.,  xxi., 
p.  126)  to  this  description  by  Freyer,  and  states  that,  if  Freyer's  state- 
ment "  that  ariae  differs  principally  from  crataegi  in  the  clear  white- 
grey  ground  colour  of  the  male  "  be  correct,  then  the  moths  that  he 
had  himself  bred  from  the  Upper  Engadine,  6000ft. -8000ft.  elevation, 
being  black  and  directly  opposite  in  appearance  to  those  of  Freyer, 
could  not  be  var.  ariae,  but  would,  necessarily,  form  a  special  and  dis- 
tinct alpine  variety,  which  might  retain  the  name  arbiisculacy  that  he 
had  at  first  applied  to  it.  He  had  no  doubt  from  the  description  of 
Freyer's  larvae  that  the  latter's  ariae  and  his  own  arbusculae  were 
varieties  of  crataeyi,  the  larvte  agreeing.  Pfaffenzeller*s  specimens 
were,  of  course,  the  true  ariae,  and  Freyer's  evidently  a  local  form  of 
it  of  pale  coloration  in  the  males.  The  latter  came  from  the  Beinthal 
or  Schliickenalpe,  near  Beutte,  in  the  Tyrol,  where  one  would  almost 
expect  pale  forms  as  a  result  of  natural  selection. 

EooLAYiNG. — The  eggs  are  laid,  usually  the  day  after  the  female 
has  paired,  on  the  bark  or  on  a  twig  of  Crataefjm  oxyacantha.  Primus 
spinosa,  or  other  of  its  food-plants.  They  are  glued  firmly  to  the  twig 
by  the  long  side,  in  contact  with  each  other,  so  as  to  form  a  ribbon, 
eight  to  ten  in  number,  with  the  long  axes  parallel,  all  the  micropyles 
pointing  in  the  same  direction.  In  one  batch  under  observation  one 
row  of  eggs  was  laid  so  as  to  overlap,  partially,  a  second  row.  The 
eggs  are  covered  with  coarse,  dark  grey,  silky  hairs  from  the  abdomen 
of  the  female.  The  silk  fibres  are  firmly  attached  to  the  upper  surface 
of  the  eggt  crossing  each  one  obliquely  in  the  same  direction ;  a 
quantity  of  loose  fibres  is  also  scattered  about.  The  number  of  eggs 
deposited  varies  from  100  to  220.  The  eggs  normally  do  not  hatch 
until  the  spring — towards  the  end  of  March  and  on  through  April — 
April  6th-7th  1867,  March  24th,  and  onwards,  1874;  April  14th- 
25th,  1878,  April  22nd-May  16th,  1879,  April  2nd,  1886,  April  22nd, 
1889,  April  11th  and  following  days,  1890,  April  8rd,  1891,  to  end  of 
month,  April  8th  and  following  days,  1896.  Doubleday  and  others 
observe  that  the  eggs  of  the  same  batch  do  not  all  hatch  at  once,  a 
few  of  the  larvae  generally  appearing  daily  for  two  or  three  weeks. 
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Williams  notes  that  a  batch  spread  its  hatching  from  April  8rd,  1891, 
to  the  end  of  the  month.  Milli^re  notes  the  egga  as  hatching  in 
the  autumn  in  Cannes,  and  this  seems  to  be  the  general  habit  of  the 
moorland  var.  ari<ie. 

Ovum. — The  egg  forms  a  flattened  oval,  inclining  to  rectangular  in 
outline ;  the  length,  15  micro- millimetres ;  breadth,  10  micro-millimetres ; 
height,  5  micro-millimetres ;  with  a  large  shallow  depression  occupying  the 
greater  part  of  the  upper  surface ;  the  micropylar  end  is  a  little  squarer 
than  its  nadir,  the  latter  being  perhaps  a  little  broader.  The  shell  is 
of  a  dark  chestnut-brown  colour,  shining,  and  is  seen  to  be  exceedingly 
finely  pitted,  and  longitudinally  striated  under  a  high  power.  The 
micropylar  area  occupies  the  whole  of  one  end,  the  micropyle  proper 
being  placed  centrally  in  a  slight  depression  at  this.  The  embryo  does 
not  develop  until  late  in  the  winter  (Bacot  failed  to  find  any  trace  of  it 
in  an  egg  opened  on  January  18th,  1896).  The  whole  of  the  micro- 
pylar end  is  eaten  out  circularly  when  the  larva  makes  its  escape ;  but 
there  is  no  colour  change  in  the  egg-shell  before  hatching  owing  to  its 
opacity.  Crewe  describes  the  egg  as  of  a  rich  chestnut  colour,  paler 
at  the  base,  which  is  flattened.  When  looked  at  through  a  glass,  he 
says,  it  reminds  one  much  "of  a  ripe  acorn.**  We  fail  to  see  the 
similarity.     The  simile  is,  however,  repeated  by  Barrett. 

Habits  of  labva. — We  have  already  noted  that  the  var.  ariae 
lays  eggs  that  hatch  in  the  autumn,  that  the  young  larvae  hybernate  the 
first  winter,  feed  up  and  pupate  the  following  summer,  some  emergences 
taking  place  in  autumn,  other  pupae  going  over  the  winter  and  not 
producing  imagines  till  the  following  summer  (an  exactly  parallel  life- 
history  to  that  of  Ladocampa  qnercm  var.  callnnae),  Milliere  strangely 
notes  a  similar  habit  of  autumn-hatching  larvas  along  the  Biviera, 
where  one  would  scarcely  expect  it,  and  where  the  need  of  a  long  larval 
life  is  less  evident  than  in  the  high  altitudes  and  latitudes  that  var. 
at-iae  inhabits.  Generally  in  central  Europe  the  eggs  are  laid  in  autumn, 
do  not  hatch  until  spring,  the  larvae  become  full-fed  in  June,  remain  as 
pupae  until  September,  when  the  imagines  emerge.  The  young  larvae 
when  newly  emerged  spin  a  slight  web  over  a  part  of  the  food -plant, 
and  are  gregarious  for  a  time.  In  their  second  stadium  they  rest  in  small 
groups,  and  appear  to  prefer  a  twig  with  no  smaller  twigs  branching 
from  it.  They  cover  such  parts  of  it  as  they  rest  upon  with  silk,  and 
though  they  leave  it  to  obtain  food  they  return  again  to  rest  on  the  same 
twig.  They  love  to  bask  in  the  morning  sun,  and  towards  the  end  of  May 
and  beginning  of  June,  when  they  have  separated,  and  also  later  when  they 
are  almost  full-fed,  they  may  usually  be  found  sunning  themselves  on  the 
small  blackthorn  or  whitethorn  bushes,  stretched  out  lengthwise  on  a 
twig,  on  the  outskirts  of  woods  and  thickets.  Holland  notes  that  it  is 
an  irregular  feeding  species — only  the  quickest  feeding  ones  appear  to 
be  successful,  some  batches  feeding  on  slowly  through  most  of  the 
summer  and  then  almost  always  die  in  the  last  instar.  This  appears  to 
be  a  remnant  of  the  moorland  habit,  which  is  unsuitable  to  the  low- 
lying  districts,  and  which  natural  selection,  perhaps,  does  its  best  to 
eliminate,  although  one  might  suppose  that  the  necessity  for  rapidly 
coming  to  maturity  in  its  southern  localities  would  be  of  little 
moment  to  a  species  with  such  diverse  larval  habits  as  this* 
Williams  notes  the  larvae  as  feeding  by  preference  on  closely-cut  haw- 
thorn hedges  and  loving  the  sun.    Merrin  observes  that  in  the  Bristol 
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district  the  females  prefer  to  lay  their  eggs  on  closely-cut  hedges  by 
roadsides,  and  notes  that  although  the  larva  is  somewhat  conspicuously 
coloured  it  is  not  very  readily  seen.  Burrows  remarks  that  the 
larva  climbs  to  the  tops  of  the  shoots  in  the  hedges  in  the  evening  to 
feed.  It  always  prefers  the  young  shoots,  and  hence  is  often  noted 
as  resting  on  such.  Daws  observes  that  he  can  never  find  the  larvfe 
until  after  sunset  when  they  are  fairly  plentiful  on  the  young  upright 
shoots  of  whitethorn  hedges,  especially  those  by  running  streams. 
Baynor  observes  that  the  larvae  of  T.  crataeffi  may  be  found  by  day 
especially  in  dull  weather,  but  by  far  the  best  plan  is  to  search  for  them 
between  8  p.m.  and  9  p.m.,  when  they  crawl  up  the  young  shoots  at 
the  top  of  the  hedges  especially  those  cut  the  previous  year.  Moberly 
says  that  very  small  larvae  are  to  be  met  with  the  first  week  in  May, 
but  are  three-quarters  grown  by  the  first  week  in  June. 

Larva. — The  iieniy  hatched  larva  (April  15th,  1896),  has  a  black, 
broad  and  flattened  head,  as  wide  as  the  prothoracic  segment,  with  a 
few  scattered  hairs  upon  it.  The  body  is  of  a  dark  brownish-black 
colour,  the  thoracic  segments  wider  than  the  abdominal  segments,  and 
the  tubercular  warts  on  them  larger.  The  scutellum  is  represented  by 
two  pale  brown  or  yellowish  plates  bearing  several  small  tubercular 
points  which  emit  hairs.  In  this  stadium,  i  and  ii  are  arranged 
trapezoidally,  ii  farther  from  mediodorsal  line  than  i.  The  anteriors 
(i)  are  large  many-haired  warts,  those  on  the  2nd  and  Srd  thoracic, 
being  larger  than  those  on  the  abdominal  segments,  while  the 
posteriors  (ii)  are  extremely  minute,  and  bear  a  single  very  small  hair ; 
the  posteriors  are  present  on  metathorax  (and  ?  mesothorax)  as  well  as 
on  the  abdominal  segments ;  iii  is  supraspiracular,  and  many-haired, 
and  iv  +  v  make  a  very  large  subspiracular,  which  is  oval  in  shape. 
(There  is  also  on  one  of  the  abdominal  segments  a  minute  but  distinct 
prespiracular  hair,  and  this  may  have  been  present  on  the  other  abdo- 
minal segments  although  not  detected.)  The  prothoracic  subdorsal 
warts  are  large,  and  have  an  ear-like  appearance  (as  in  Liparids).  The 
tubercular  hairs  are  either  thorny  or  serrated.  In  the  second  instar 
(April  27th),  the  larva  is  more  cylindrical  in  shape.  The  head 
is  not  so  large  proportionally,  is  squarer  in  outline,  and  its  colour 
black,  with  short  white  hairs  on  it.  The  body  is  blue-black,  the 
scutellum  black,  except  just  in  front,  where  it  is  raised,  and  forms  two 
bright,  orange -coloured,  hair-bearing  prominences,  looking  very  like 
tubercles.  The  anterior  dorsal  warts  (i)  are  still  well-developed,  and 
are  of  a  bright  orange  colour.  The  lateral  warts  (iii,  iv  and  v)  are 
smaller,  the  supraspiracular  being  low  and  flat,  and  giving  rise  to 
short  black  hairs ;  the  subspiracular  (iv  -f  v)  is  larger  than  iii  and 
gives  rise  to  bright  orange  hairs.  The  warts  are  larger  on  the  thoracic 
than  on  the  abdominal  segments.  The  prothoracic,  ear-like  tubercles 
are  not  so  prominent  as  in  the  previous  stadium.  There  is  an  oblong 
orange  patch  round  each  of  the  anterior  dorsal  warts,  forming  two 
broad,  but  interrupted,  stripes  down  the  back.  In  the  third  instar 
(May  5th)  the  secondary  hairs  appear  on  the  skin  surface  and  warts  ; 
the  patches  forming  the  broad  interrupted  stripes  down  the  back  from 
the  1st  to  the  7th  abdominal  segments  are  narrower  than  in  previous 
instar,  and  each  has  a  short  line  branching  off  at  right  angles,  each  pair 
of  extensions  nearly  meeting  in  the  centre  of  the  dorsum.  In  the 
fourth  instar  (May  12th),  the  lateral  warts  are  very  insignificant,  a 
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little  stronger  on  the  thoracic  than  on  the  abdominal  segments.  The 
dorsal  warts  are  still  in  evidence  and  fairly  well-developed,  and  the 
ear-like  tubercles  are  still  fairly  prominent.  The  warts  are  of  a  bright 
red  or  deep  orange  colour,  and  the  longitudinal  and  jutting  transverse 
lines  are  yellowish.  (In  one  larva  these  short  transverse  lines  were 
very  dark  and  scarcely  noticeable.)  In  the  fifth  instar  (May  19th)  the 
hairs  are  very  long,  the  dorsal  ones  brown,  but  becoming  whitish 
towards  the  tip.  The  head  is  dull,  black,  with  whitish  and  red-brown 
hairs  ;  the  scutellum  is  dull  red  ;  the  subspiracular  warts  are  about  as 
well-developed  as  the  dorsal,  which  are  flattened,  but  show  up  some- 
what distinctly  on  the  6th,  7th  and  8th  abdominal  segments.  The 
supraspiracular  warts  are  now  only  to  be  detected  on  the  thoracic 
segments  ;  the  prothoracic  ear-like  tubercles  are  still  fairly  well- 
developed  (Bacot). 

Variation  op  labva. — The  larva  is  very  variable.  Newman  says 
that  in  some  examples  the  orange  markings  on  the  side  are  tinged  or 
irrorated  with  white,  and  alternate  with  pure  white  amorphous  blotches, 
which  form  a  broad  irregular  stripe  on  each  side.  Bacot  writes  that 
there  is  considerable  variation  in  the  larvae  in  the  fourth  instar,  but 
when  full-fed,  those  of  one  brood  that  he  once  had,  separated  into  two 
very  distinct  forms : 

(1)  Dark  brown,  with  deep  red  dorsal  tubercles,  an  interrupted  pale  yellow  or 
cream-coloured  band  down  either  side  of  the  back.  This  band  is  formed  by  a 
slightly  oblique  stripe  on  each  segment.  These  stripes  are  white  centrally  and 
yellow  at  ends.    The  lateral  hairs  are  white,  and  the  dorsal  golden  brown. 

(2)  A  form  that  suggests  in  some  respects  the  larve  of  M.  castreMu  and  P. 
trifolii.  It  is  rather  darker  in  colour,  both  lateral  and  dorsal  hairs  are  reddish- 
brown  ;  the  dorsal  stripes  are  less  interrupted  at  the  segmental  incisions,  and  are 
deep  red  instead  of  cream  colour.  On  each  segment,  just  below  these  stripes,  there 
is  a  subdorsal  row  of  blue  spots,  and  below  these,  again,  a  faint  yellow  spiracular 
line.  The  spiracles  of  this  form  are  grevish-white  in  colour,  those  of  the  first  form 
are  darker  and  less  conspicuous.  The  short  transverse  stripes  are  quite  gone  from 
the  dorsum  of  the  first  form  and  only  faintly  developed  in  the  second. 

There  are  forms  connecting  these  two  extremes,  and  others  equally 
distinct  as  those  described  are  possibly  to  be  obtained.  Buckler  gives 
{Larvae  Brit,  Mollis,  pi.  xlix.,  figs.  26,  2c,  2^,  2e,  2/)  five  very  different 
figures  of  adult  larvae  : 

(1)  Black,  with  bright  red  trapezoidals,  an  orange-yellow  supraspiracular  line 
running  from  the  Ist  to  the  8th  abdominal,  a  grey  spiracular  line  running  from 
the  1st  abdominal  to  the  anal  flap  and  including  the  white  spiracles,  the  ventral 
surface  yellowish  (fig.  2b).  ' 

(2)  Black,  with  two  red  spots  on  the  dorsum  of  each  segment,  yellow  seg- 
mental incisions,  white  spiracles,  and  a  broken  white  spiracular  line ;  blackish 
ventral  area  (fig.  2c). 

(3)  Whitish,  with  a  broad  brown  mediodorsal  band,  widening  at  the  centre  of 
each  segment,  and  containing  dull  brownish-yellow  dorsal  spots  in  place  of  the  red  ; 
faint  brownish-grey  segmental  incisions  and  subsegmental  lines ;  a  fine  blackish 
longitudinal  line  separates  the  whitish  subdorsal  and  supraspiracular  areas  (fig.  2d). 

(4)  The  dorsal  area  yellow,  with  a  black  median  dorsal  line,  and  black,  dorsal, 
segmental  incisions ;  a  black  cincture  running  rounH  the  centre  of  each  segment 
transversely,  and  containing  the  two  red  dorsal  spots ;  the  supraspiracular  line 
black  ;  the  spiracles  red  ;  the  ventral  area  (below  supraspiracular  line)  dull  purplish- 
grey  (fig.  2e). 

(5)  The  dorsal  area  continuously  black,  forming  a  diamond-shaped  marking 
on  eacn  segment,  each  one  united  broadly  with  that  before  and  behind  ;  the  wide 
part  of  each  mark  carrying  two  red  dorsal  spots  on  each  segment.  The  lateral  areas 
white,  the  subspiracular  line  yellowish,  the  ventral  area  brownish  (fig.  2/). 

Newnham  records  a  form  in  which  the  usual  white  dorsal  lines  are 
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represented  by  light  blue  spots.  Van  Leeuwen  describes  and  figares 
(I'ijd.  r,  KnLy  xxii.,  p.  195,  pi.  12)  some  varieties  of  the  larva.  Fenn 
describes  two  forms  of  the  larva  as  :  , 

(1)  Hairy,  elongate,  cylindrical,  sooty-black  in  colour,  the  sides  greyer  and  i 
paler ;  the  whole  body  covered  with  fulvous  hairs  not  sufficiently  dense  to  obscure  ^ 
the  markings ;  a  broad  irregular  and  whitish,  interrupted  with  orange,  subdorsal 

stripe,  having  a  black  dash  below  it  on  each  segment ;  two  orange  dorsal  spots  on 
each  segment ;  a  threadlike  fulvous  line  above  the  spiracles,  which  are  black  edged 
with  white;  beneath  them  a  waved  fulvous  line ;  the  hairs  emitted  from  the  pairs 
of  dorsal  spots  are  longer  and  darker  than  those  on  the  other  parts  of  the  larva. 
Head  and  legs  black,  prolegs  yellowish. 

(2)  Black  on  the  back  and  sides ;  a  brilliant  white  subdorsal  stripe,  composed 
of  numerous  blotches ;  beneath  it  an  ill-defined  series  of  small  yellowish  spots ;  two 
orange  dorsal  spots  on  each  segment  (May  2l8t,  1875). 

He  later,  June  80th,  1876,  described  three  forms  of  the  larva 
obtained  at  Bannoch  (not  on  the  heaths)  as  follows : 

(1)  Velvetv  black ;  the  sides  with  a  series  of  cream-coloured  blotches  con- 
spicuously produced  transversely,  interrupting  the  black  ground  colour ;  the  blotches 
alternate  with  smaller  lateral  sUvery-white  spots ;  upper  part  of  each  of  the  larger 
blotches  shaded  with  orange ;  hairs  pale  greyish-brown. 

(2)  Back  black  ;  sides  dark  bluish-grey ;  a  broad  and  much  interrupted  orange- 
tawny  subdorsal  band,  and  a  transverse  dorsal  similarly  coloured  stripe  on  each 
segment ;  below  the  tawny  band  is  a  broad  white  stripe  much  inteirupted  with 
black  spots  and  shading  into  the  grey  ground  colour  of  the  sides ;  this  form  is  a 
variation  of  the  English  type  by  the  suffusion  of  orange-tawny  in  the  vicinity  of  the 
subdorsal  spots. 

(3)  Sooty  black ;  the  back  with  broad  velvety-black,  transverse  bands ;  one  on 
each  segment ;  a  series  of  very  conspicuous  orange  subdorsal  dashes  (two  on  each 
segment)  alternate  with  small  whitish  blotches ;  the  latter  are  only  visible  when 
the  larva  is  curled  up ;  hairs  yellowish-brown  ;  head  and  legs  black ;  prolegs  dull 
orange.  [When  moving  the  back  appears  velvety-black  with  numerous  transverse 
orange  dashes,  below  them  a  row  of  white  dots.] 

Borkhausen  notes  the  larva  as  bluish-black,  covered  thinly  with 
hairs,  some  of  which  are  rather  long.  Each  segment  has,  next  the 
incision,  a  yellow  or  white  semicircular  band,  beside  which,  on  each, 
stand  two  dark  red  tubercles  with  stiff  bristles.  Varieties  occur  in 
which  only  four  of  the  middle  tubercles  have  the  red  colour,  the  rest 
being  darker  coloured.  On  one  occasion  a  larva  was  found  in  which 
all  the  tubercles  were  dark.  There  is  a  broken  white  longitudinal  line 
running  the  whole  length  of  the  body  on  either  side  of  the  larva. 
Briggs  observes  that  from  80  eggs  that  hatched  April  6th-7th,  1867,  two 
forms  of  larvte  were  produced  in  almost  equal  numbers ;  the  difference 
was  most  striking  and  there  were  no  intermediate  forms:  (1)  A  "  banded" 
form,  resembled  at  first  glance,  the  early  stage  of  the  larva  of  AT.  rubi 
and  was  like  Albin's  pi.  xxxiv.,  fig.  a,  and  Buckler's  pi.  xlix.,  fig.  2r. 
(2)  A  variegated  form.  These  produced  only  24  pupte,  the  imagines 
from  which  gave  three  pairings — (1)  Between  ^  and  ?  moths  from 
larvae  of  the  **  banded  *'  fonn.  (2)  Between  a  ^  and  ?  from  larvae  of 
the  variegated  form.  (3)  Between  moths,  one  from  a  banded  and  the 
other  from  a  variegated  larva,  sex  not  observed.  The  larvae  obtained 
in  due  course  from  these,  were  entirely  of  the  variegated  form,  and 
in  the  third  generation  were  darker,  and  the  linear  markings  much 
bolder,  than  in  the  first  brood. 

Cocoon. — The  larva  spins  a  tolerably  hard  cocoon  of  an  oval  (tend- 
ing to  oblong)  form,  and  compact  in  texture.  We  have  seen  two  distinct 
forms  of  the  cocoon  :  (1)  Dark  brown  in  colour,  spun  among  moss, 
dead  leaves  or  twigs  on  the  surface  of  the  ground.    This  usually  has 
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a  considerable  quantity  of  loose  outside  spinning  in  which  moss  and 
pieces  of  leaves  are  mixed  up.  (2)  Composed  of  fine  particles  of 
earth  spun  together,  of  about  the  consistency  of  thick  brown 
paper  and  with  its  outer  part  very  smooth.  This  is  usually  spun 
just  below  the  surface  of  the  ground,  and  is  sometimes  loosely 
attached  to  grass  roots.  The  cocoon  is  about  two-thirds  of  an  inch  in 
length,  and  slightly  over  one-third  of  an  inch  in  width,  and  leaves 
inside  only  just  sufficient  space  to  accommodate  the  pupa.  The  inside 
of  the  cocoon  is  lined  with  whitish  silk.  It  is  not  very  unlike  the 
cocoon  of  Poecilocampa  jpopuli,  Greene  observes  that  he  has  once  or 
twice  found  the  cocoon  at  roots  of  poplar,  the  larva  having  *'  probably 
wandered  from  some  neighbouring  hawthorn  ** — the  larva  is,  of  course, 
occasionally  a  poplar  feeder.  Raynor  notes  the  cocoon  in  confinement  as 
generally  attached  to  the  side  of  a  flower-pot  or  to  a  sherd  among  loose 
soil.  Arkle  records  a  brood  pupating  among  moss.  Burrows  notes  that 
a  larva  pupated  in  a  tough  cocoon  on  surface  of  ground  on  June  17th, 
1889.  Fenn  describes  the  cocoon  as  very  hard,  compact,  oval,  shell- 
like, very  rough  outside,  internally  lined  with  whitish  shiny  silk, 
spun  among  rubbish  on  the  surface  of  the  ground. 

Pupa. — The  pupa  is  about  14mm.  in  length  and  4* 7mm.  in  width 
at  the  4th  abdominal  segment.  It  is  dark  brown  in  colour,  somewhat 
shiny,  except  the  wing-cases,  which  are  noticeably  dull.  The  skin  is 
somewhat  wrinkled  transversely.  There  is  a  trace  of  a  central  median 
ridge  on  the  thoracic  segments,  and  a  double  on  the  abdominal. 
Dorsally :  The  prothorax  forms  an  almost  vertical  face ;  the  meso- 
thorax  large,  with  a  faint  mediodorsal  ridge  in  front,  and  a  depression 
on  either  side  of  the  swollen  median  area  ;  the  metathorax  is  narrow 
centrally,  widening  out  at  the  sides,  whence  the  hind  wings  originate. 
The  1st,  2nd,  8rd,  and  4th  abdominal  segments  increase  gradually  in 
size,  both  longitudinally  and  transversely,  the  pupa  having  its  greatest 
width  at  the  drd  and  4th  segments.  Thence  the  segments  gradually 
decrease  in  width  to  the  cremaster,  which  is  covered  with  short,  stiff, 
black  hairs.  Each  of  the  abdominal  segments  after  the  8rd  consists 
of  two  areas — the  anterior  roughened,  the  roughnesses  suggesting  the 
bases  of  an  aborted  spine  or  bristly  structure,  the  posterior  smooth  to 
prevent  friction  in  the  movable  incisions.  Movement  occurs  between 
4-5,  5-6,  6-7.  The  spiracles  protrude  so  as  to  be  seen  dorsally. 
Laterally :  The  prothoracic  spiracle  is  placed  in  the  incision  between  the 
prothorax  and  mesothorax,  and  in  contact  with  the  antenna ;  the  glazed 
eye  forms  a  smooth,  shiny,  dark  brown  lunule,  extending  from  the 
antenna  to  the  base  of  the  leg  ;  the  skin  of  the  antennaB  and  wings  is 
much  wrinkled ;  there  is  a  raised  shoulder  and,  parallel  to  the  hind 
margin  of  the  wing,  a  distinctly  elevated  ridge  (?  Poulton's  line). 
The  spiracles  are  seen  on  the  2nd,  drd,  4th,  5th,  6th,  7th  and  8th 
abdominal  segments,  each  consists  of  a  projecting  black  oval  rim. 
The  segmental  incisions  between  4-5,  5-6,  6-7  are  very  conspicuous. 
The  8th  abdominal  is  of  a  brighter  red -brown  than  are  the  other  seg- 
ments, and  the  spiracle  is  more  prominent  and  looks  somewhat  double, 
although  the  slit  is  evidently  somewhat  aborted.  The  skin  about  the 
spiracles  is  pitted  and  sparingly  covered  with  fine,  pale,  short  hairs 
that  do  not  extend  into  the  dorsal  region.  Ventrally ;  The  dorsal 
head-piece  projects  slightly  in  front  of  the  prothorax ;  the  first  pair  of 
legs  is  short,  the  second  not  quite  so  long  as  the  antennas  which 
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extend  almost  to  the  apex  of  the  wings,  whilst  the  tips  of  the  third 
pair  project  just  beyond  the  apices  of  the  wings.  The  mouth,  head, 
and  dorsal  head-piece  are  shiny ;  the  legs  and  antennae  dull,  rough, 
and  deeply  grooved ;  the  antennae  and  apices  of  forewings  are  red- 
brown  inclining  to  crimson.  The  5th  and  6th  abdominal  segments 
are  depressed  on  either  side  of  the  median  line,  and  suggest  traces  of 
the  position  of  the  larval  prolegs  ;  the  7th  abdominal  is  narrow,  and 
the  8th,  which  is  very  smooth,  bears  at  its  posterior  extremity  the 
genital  organs ;  the  anal  orifice  is  quite  ventral,  and  some  distance 
below  the  cremaster,  which,  ventrally,  bears  some  resemblance  to  a 
projecting  flap  with  a  few  black,  bristly  hairs  extending  from  its  outer 
edge  [Described  September  29th,  1897,  from  pupae  received  from  Butter- 
field.]  Fenn  describes  the  pupa  as  **  very  stout  and  round,  wing-cases 
short ;  incisions  well  defined ;  anal  extremity  rounded  with  a  small  pro- 
jection furnished  with  very  minute  hooked  bristles ;  red-brown  or  dull- 
red  in  colour  ;  wing-cases  and  incisions  darker  ;  spiracles  black  and 
prominent." 

FooD-PLANTS. — Apple  (Newnham),  whitethorn,  sloe,  willow 
(Stephens),  sallow  (Stainton),  oak,  birch,  poplar  (Thurnall),  crab-apple 
(Holland),  hazel  (Christy),  ling  (Harris),  beech  (Edmunds),  bramble 
(Montgomery),  cherry  (Esper),  pear  (Speyer),  CotoneasUr  (btandfuss), 
Escallonia  serrata  (Zacb  teste  Staudinger),  Salix  capi-ea,  Populus  tremula 
(Hering),  Alnm  viridis  (Frey),  Populus  niyra  (St.  John),  willow,  plum 
(Barraud). 

Habits  and  Habitat. — There  is  something  peculiar  in  the  habits  of 
all  the  early  stages  of  this  insect,  the  irregular  hatching  of  the  ova, 
the  power  to  hybemate  as  ^gg  or  larva  (according  to  habitat),  have 
been  already  noted,  as  also  the  power  of  the  insect  to  hybemate  a 
second  winter  as  pupa  after  passing  the  previous  one  as  ^gg  or  larva. 
But  the  pupal  stage  may  be  prolonged  and  pupae  may  give  forth  their 
imagines  after  existing  two  or  three  years  in  the  pupal  state.      A 
second  winter  is  common  in  all  English  localities,  and  Wilson  notes 
six  out  of  twelve  going  over  in  1876  (a  very  hot  season)  at  York, 
whilst  normally  the  pupal  existence  lasts  from  8-12  weeks.     The 
imagines  emerge  in  the  early  evening,  5  p.m.  to  7  p.m.,  and  the  males 
fly  about  swiftly  almost  as  soon  as  the  wings  are  dry,  the  female 
remaining  very  quiet  until  fertilised,  and  then  flying  somewhat  heavily 
when  searching  for  a  place  to  lay  its  eggs.     In  confinement  the  males 
are  rarely  noticed  to  pair  when  on  their  evening  flight,  6  p.m.  to  7  p.m., 
but  are  generally  seen  in  copula  in  the  morning.    Barrett  notes  that 
they  have  a  second  active  period  late  at  night.     They  are  strongly 
attracted  to  light,  although  the  females  appear  to  be  immune  in  this 
direction,  the  latter  sex  also  being  rarely  captured.    Jefferys  notes 
taking  one  flying  in  the  evening  at  Chagford,  near  Dartmoor,  when 
about  to  deposit  ova  on  blackthorn.     The  insect  loves  the  outskirts  of 
woods  and  thickets,  or  the  sides  of  open  ridges  in  the  woods  of  southern 
England,  and  here  the  larvae  may  be  found  sunning  themselves  in 
May  and  Jime.     But  its  habitats  are  widely  different.     It  is  found  in 
the  woods  on  the  chalk  hills  at  Emsworth  (Christy),  on  the  black- 
thorn bushes  growing  on  the  slopes  between  Benfleet  and  Southend, 
and  on  the  bushes    on  the  sea-wall  at  Great  Wakering  (Whittle), 
prefers  pruned  hawthorn  bushes  round  Cambridge  (Moss),  and  whilst 
in  Epping  the  larvae  are  to  be  found  on  the  sloe-bushes  in  the  open  parts 
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of  the  forest,  at  Eltham  and  Oandle  they  are  found  in  woods  (Bower). 
Baynor  notes  that  at  Maldon  it  is  abundant  on  hedges,  both  blackthorn 
and  whitethorn,  and  only  once  has  been  found  in  a  wood.  It  occurs 
chiefly  on  hawthorn  hedges  near  Rennes  in  June  (Oberthiir).  Near 
Bichmond,  in  Yorkshire,  it  haunts  the  moors  and  feeds  on  ling 
(Harris),  and  the  moorlands  form  its  habitat  in  Perthshire,  Aberdeen, 
and  other  parts  of  Scotland,  where  it  is  widely  distributed  on  the  hiUs 
and  moors  of  the  mountains. 

Time    of    appearance. — The    larvae    appear    normally  from    the 
commencement  of  April  until  the  end  of  June,  usually  full-fed  from 
June  10th-20th ;  the  imagines  emerge  usually  from  about  August  20th 
to  the  middle  of  September.    The  following  dates  may  be  interesting: 
Larvae:  may  be  beaten  from  sallow  in  April,  May  and  June  (Moberly) ; 
May  25th-30th,  1865,  at  Worcester  (Edmunds);   eggs  hatched  April 
6th-7th,   all  larvae  completed    last    moult   by  May  24th,   the  first 
imago  emerged  August  18th,  1867  (Briggs) ;  ova  hatched  April  14th, 
larvae  full-fed  May  25th-May  27th,  imagines  August  18th-25th,  1875, 
wild  larvae  May  22nd-June  23rd,  1875,  at  Lee  (Fenn) ;  June  18th, 
1875,  fullgrown,  at  Bannoch,  June  10th,  1876,  at  Epping  (A. H.Jones) ; 
June  lst-9th,  1881,  at  Barnwell  Wold,  June  8th-22nd,  1898,  at  Bannoch 
(Porritt)  ;  June  6th,  1881,  at  Hatfield,  June  9th,  1890,  at  Chattenden 
(Mera) ;  May  30th,  1882,  at  Eltham,  May  3rd,  1893,  small,  at  Oundle, 
June  10th,  1896,  full-fed,  at  Epping  (Bower) ;  May  29th,  1882,  at  Pole- 
gate,  May  16th,  1897,  at  Benfleet  (Whittle);  eggs  hatched  April  2nd,  1886, 
and  April  22nd,  1889,  larvae  found  June  21st,  1887,  June  17th,  1889, 
June  14th,  1890,  May  25th,  1893,  June  17th,  1897,  at  Bentley,  Brentwood, 
and  Canvey  Island  (Burrows);  June  2nd,  1889,  at  Arundel,  eggs  hatched 
April  8rd,  1891,  from  Bentley  (Williams);  June  lst-6th,  1890,  at 
Brockenhurst  (Ogden) ;  May  80th-June  12th,  1891,  April  5th,  1896, 
young,  April  5th,  1897,  at  Egg  Buckland  (Briggs) ;  June  15th-July 
5th,  1891-1893,  in  Wicken  Fen  (Freeman);  May  3rd,  1893,  at  Benfleet, 
May,  1897,  at  Barnwell  Wold  (Battley)  ;  early  June,  1894,  at  Church 
Stretton  (Newnham) ;  June  2nd,  1895,  May  16th,  1896,  in  first  instar, 
June  10th,  1896,  full-fed,  at  Lincoln,  May  22nd,  1896,  at  Peterborough 
(Pearson) ;  May  15th-26th,  June  10th-22nd,  1895,  at  Skipwith  (Ash); 
May  21st,  1896  (imago  emerged  September  1st,  1896),  at  Abbott's 
Wood,  June  14th-18th,  1897,  at  Polegate  (Montgomery) ;  June  21st, 
1896,  at  Aberdeen  (Home) ;    early  May,  1896,  common,  at  Epping 
fProut) ;  June  6th,  1897,  nr.  Lincoln  (Glenny) ;  May  29th,  1897,  at 
Oundle  (Sheldon) ;   June  11th,  1897,  at  Emsworth  (Christy) ;   June 
15th,  1898,   at  Wicken   TStudd)  ;    eggs  hatched  April  16th,   1898 
(imagines  emerged  Septemoer  7th-14th,  1898)  at  Chester  (Arkle).   The 
notice  by  Guthrie  of  full-fed  larvae  at  Shielswood,  in  the  Hawick  district, 
on  heather,  spinning  up  the  third  week  in  May,  probably  refers  to  var. 
anae.     In  the  Upper  Engadine  the  larva  of  this  variety  is  full-fed  in 
July  (Frey).     In  the  Netherlands,  Sepp  notes  the  eggs  as  being  laid 
in  September,  and  hatching  on  April  19th.     At  Bilbao,  the  larvae  are 
full-fed  in  April  and  May,  and  the  imagines  appear  in  August  (Bossier). 
In  the  Ziirich  district  larvw  are  full-fed  in  June,  the  imagines  emerge 
in  September  and  October,  yet  some  pupae  go  over  two  or  three  winters 
(Biihl) .     In  the  Baltic  provinces  the  imagines  emerge  from  August  16th 
on  into  September  (Nolcken).  Imafjines:  almost  always  bred  or  captured 
at  light.  August  9th,  1857,  at  Botherham  (Bogers);  August  28th;  1861, 
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August22nd-81st,  1866,  at  Worcester  (Edmunds);  September 5th,  1862, 
October  6th,  1874  (also  ova  laid)  at  Lee,  September  8th,  1894,  bred 
from  Brockenhurst  (Fenn);  September  7th,  1866,  at  Northleach  (Todd); 
September  6th-8th,  1876,  from  Epping  (A.  H.  Jones) ;  August  29th, 
1876,  at  Whitchurch,  September  8rd,  1889,  at  Bulmershe,  September 
10th,  1889,  September  1st,  1890,  at  Reading,  September  15th,  1890, 
at  Warren,  August  SOth,  1891,  at  Tilehurst,  September  16th,  1892,  at 
Pamber  Forest  (Holland)  ;  September  5th-19th,  1879,  from  Rugby, 
July  29th-August  8rd,  1890,  from  Gravesend,  August  15th-Sep- 
tember  2nd,  1896,  and  one  from  same  brood  July  9th,  1897, 
from  Abbott's  Wood  (R.  Adkin)  ;  August  21st- September  1st, 
1882,  from  Polegate  (Whittle) ;  September  4th,  1886,  at  Emsworth 
(Christy) ;  September  15th-18th,  1887,  at  Winchfield  (Robertson) ; 
August  SOth,  1887,  August  26th,  1889,  September  6th,  1892,  August 
18th,  1898,  from  Brentwood  (Burrows) ;  August  24th- September  8rd, 
1889,  from  Bentley  (Williams) ;  August  26th,  1890,  from  Aylesbury 
(Bayne);  September  1st,  1890,  September29th,1897,atlight,  at  Knighton 
(Bouskell) ;  September,  1890,  at  Chinnor  (Spiller) ;  August  26th,  1890, 
at  Walthamstow  (Jackson)  ;  August,  1890,  at  Clifton  (Prideaux)  ; 
September  20th-26th,  1891,  at  light  (Atmore);  September  24th,  1891, 
at  light,  at  Chilwell  (Pearson) ;  September  lOth-October  7th,  1892,  at 
Mansfield  (Daws);  September  16th,  1892,  August  17th,  1893,  September 
1st,  1896,  September  8rd,  1898,  at  Leicester  (Dixon) ;  September  8rd,  1898, 
at  Ipswich  (Morley) ;  August  19th,  1896,  ?  on  gas  lamp,  at  Wisbech, 
eggs  were  laid  by  this  9  ,  and  the  batch  reared  in  1897,  first  emergence 
August  19th,  1897,  S  s  captured  at  light,  August  19th,  1898,  and  onwards, 
at  Wisbech  (Butterfield);  August,  1896,  from  New  Forest  (Adkin);  Sep- 
tember 1st,  1896,  at  Panton  (Raynor) ;  September  1st,  1896,  from 
Abbott's  Wood  (Montgomery);  September  8rd,  1896,  at  Leicester  (Kaye); 
September  6th,  1896,  at  light,  at  Oxton  (Studd) ;  October,  1897,  at 
Salisbury  (Ridley) ;  September  2nd-7th,  1897,  August  80th,  1898,  at 
Boxworth  (ThornhiU)  ;  September  2l8t,  1897,  at  Feering  (Reid)  ; 
August  22nd,  1898,  at  electric  light,  at  Taunton  (Tetley).  Fritsch  in 
Austria  gives  August  28rd,  September  16th,  and  October  4th,  as  dates 
of  emergence.  Emerges  in  October  in  Asia  Minor  (Staudinger) ;  end 
of  August  to  end  of  September  at  Erlangen  (Esper) ;  in  the  autumn 
in  the  plains  of  Switzerland  (Frey). 

Localities. — Aberdeen  :  Aberdeen  (Home).  Abotllshire  (Barrett).  Atb- 
BHiRE :  Ayr  (Chapman^.  Beds  :  Potton  (Bond- Smith).  Berks  :  Bulmershe,  Tile- 
hurst, Sulham,  Beadmg  (Holland),  Maidenhead  (Raynor).  Bucks:  Wolverton 
(Foddy),  Wavendon,  nr.  Newport  Pagneli,  Halton  (Stainton),  Aylesbury  (Bayne), 
Stoney  Stratford  (Fenn).  Bute  :  Isle  of  Arran,  Lamlash  (Smith).  Cambridge  : 
Wisbech  (Butterfield),  Cambridge  (Moss),  Wicken  (Freeman),  Boxworth  (Thorn- 
hill),  Whittlesford,  Cherry  Hinton,  Swaffnam,  Littleport,  Ely,  Chatteris  (Balding^. 
Cheshire:  Saighton  (Walker),  ?  Chester  (Arkle).  Clare:  Killarney  (BirchaUJ. 
Cuuberland  :  Cockermouth  (Bobinson),  Keswick  (Greenip),  Carlisle  (F.  H. 
Day),  Lake  District  (Stainton).  Derby  :  southern  part  of  the  county  (Small- 
wood),  Derby  (Pullen),  Burton-on-Trent  (Garneys),  Willington  (Payne).  Devon  : 
Egg  Buckland  (Briggs),  Exeter,  Oxton  (Studd),  Chagford,  nr.  Dartmoor  (Jefferys), 
Dartmouth  (Mathew).  Dorset:  Weymouth  (Forsyth),  Blandford,  Dorchester 
(Stainton).  Durham  :  Durham  (Ornsby),  Darlington  (Stainton).  Essex  :  SafiFron 
vVaJden  (Jeffrey),  Epping  (Tutt),  Colchester  (Harwood),  Hazeleigh,  Woodham 
Mortimer,  Woodham  Ferris,  Maldon  (Raynor),  They  don  (James),  Eastwood, 
Great  Wakering,  Southend,  Shoeburyness,  Leigh  (Whittle),  Bentley  (Williams), 
Chingford  (Prout),  Brentwood,  Canvey  Island,  Benfleet  (Burrows),  Feering  (Beid), 
Walthamstow  (Jackson).  Glamoroan  :  Cardiff  (Tutt  coll.).  Gloucester  :  North- 
leach  (Todd),  Glouoester,  nr.   Bristol    (Yaughan),  Kewnham  (Bingham),  Clif- 
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ton  (Prideauz)i  Stapleton  (Harding),  Ashley  Hill  (Naish).  Hants  :  Pamber 
(Holland),  Ringwood  (Fowler),  Newbury  ^Eimber),  Brookenhurst  (Ogden),  Lynd- 
hurst,  Winchester  (Hewett),  Emswortn  (Christy),  Winchfield  fBobertson). 
Hereford  :  Leominster  (Hutchinson),  Tarrlngton  (Wood).  Herts  :  Hatneld  (Meraj, 
Hitchin  (Durrant).  Hunts  :  Monkswood  (Robinson).  Inverness  (Barrett). 
Kent:    Daren th    and    Birch    woods    (Stephens),    Cuxton,   Ghattenden,  Higham 

g?utt),  Gookham  Wood  (Ghaney),  Eltham  (Bower),  West  Wickham  (Machin), 
ravesend  (Adkin),  scarce  in  the  south-eastern  metropolitan  district — Lee 
(Fenn).  Kincardine  (Mundie).  Lancashire  :  Preston  dist.  (Stainton),  Silver- 
dale  (Melvill).  Leicester  :  Loughborough  (Wieldt),  Knighton  rBouskeUJ, 
Stoneygate  meadley),  Market  Harboro*  (Matthews),  Ashby-de-la-Zoucn  f Small- 
wood),  nr.  Leicester  (Kaye).  Lincoln  :  Newball  (Garr),  nr.  Lincoln  (Glenny), 
Panton  (Raynor).  Londonderry  :  Magilligan  (Gurzon).  Middlbsex  :  Hendon, 
Mill  Hill  (South),  Southgate  (Lockyer),  Pinner  (Rowland-Brown),  Harrow 
(Rhoades-Smith).  Nairn  :  Ardlach  (Thomson).  Norfolk  :  Norwich  (Pit- 
man), Wisbech  (Balding),  King's  Lynn  (Atmore),  Gawston,  Sparham,  Foxley, 
Hockering  (Barrett).  Northants  :  Oundle  (Sheldon),  Peterborough  (Pearson), 
Barnwell  Wold  (Porritt).  Notts  :  Mansfield  (Daws),  Ghilwell  (Pearson).  Oxon  : 
Headington  (Briggs),  Burford  (Todd),  Whitcnurch,  Warren  (Holland),  Ghinnor 
(Spiller).  Perthshire  :  Rannoch  (A.  H.  Jones).  Roxburoh  :  Hawick  dist.,  Shiels- 
vrood  (Guthrie).  Shropshirb  :  Gnurch  Stretton  (Newnham),  Shrewsbury  (Stain- 
ton),  Wyre  Forest  (Blatoh),  Market  Drayton  ^Woodforde).  Somerset  :  Gastle  Gary 
(Macmiilan),  Yeovil  (Parmiter),  Leigh  Woods  (Spencer),  Glevedon  (Mason),  Taunton 
(Tetley).  Stafford  :  Stone  (Bostock),  nr.  Market  Drayton  (Woodforde).  Suffolk  : 
Tuddenham  (Skepper),  Ipswich  (Morley),  Sudbury  (Melvill),  Bury,  Needham, 
Bentley,  Playford,  Beccles  (Bloomfield),  Brandon  (Balding),  Stowmarket  (Stainton). 
Subret:  Goombe  Wood  (Stephens),  Wimbledon,  Leatherhead  (Raynor).  Sussex: 
Weald  dist.  (Gooke),  Arundel  (Williams),  Abbott's  Wood  (Riding),  Hailsham,  Pole- 
gate  (Whittle),  Lewes,  Ringmer,  Tilgate  Forest  (Jenner).  Warwick  :  Wellington 
(Payne),  Coventry  (Bfeiynor),  Wyre  Forest  (Wynn),  Trench  Woods  (Wainwright), 
Rugby  (Adkin).  Wilts  :  Salisbury  (Ridley).  Worcester  :  Worcester  (Edmunds). 
YoRKs:  Y'ork  (Wilson),  Skipwith  (Ash),  Rotherham  (Rogers),  Richmond  (Harris), 
Bramham  (Smith),  Sheffield  (Doncaster),  Thirsk  (Tyers),  Wakefield  (Talbot),  Ayton 
(Meldrum). 

Distribution. — ^Asia  Minor:  Armenia  (Staudinger).  Austro-Hungary : 
Bukovina — Gzernowitz  (Hormuzaki),  Pressburg  (Rozsay),  Bohemia  (Nickerl),  Stanis- 
lawow  (Werchratski),  Galicia — Sambow  (Nowicki).  Briinn  (Miiller),  Agram, 
Bregenz  (Fritsch),  Buda  (Speyer),  Innsbruck  (Weiler),  Hermannstadt  (Gzekelius), 
Epiries  (Husz),  Ghemnitz  fPabst),  Kocsooz  fVangel),  Upper  Garinthia — 
Salzburg  (Nickerl),  Lavantthal  (H5fner),  Oetzthal  (v.  Gumppenberg).  Belgium: 
rare — Lou  vain,  Li^ge,  Wavre,  Brussels,  etc.  (Donckier),  Limburg  (Snellen), 
Walcourt  (Lambillion),  Gembloux,  common  (Poskin).  Denmark:  generally  dis- 
tributed (Bang-Haas).  Finland  :  Osterbotten,  Ryska  Karelen  (Renter).  France  : 
Aube  (JourdheuiUe),  Douai  (Foucart),  Nohant,  St.  Florent,  Auvergne  dist. 
— generally  distributed  (Sand),  Eure-et-Loir,  Gh&teaudun  (Gu^n^e),  Haute- 
Garonne,  distributed  (Garadja),  Meuse,  Meurthe,  Moselle  districts  (Speyer),  Puy- 
de-Ddme  (Guillemot),  dept.  Var  (Cantener),  Gironde  dist.,  throughout  (Trimou- 
let),  Doubs  dept.  (Bruand),  Aude  (Mabille),  Loire-Inf^rieure,  rather  rare  (Bon jour), 
Saone-et-Loire  (Constant),  St.  Quentin  (Dubus),  Rouen,  Seine-Inf^rieure — ^Fordt 
Verte,  St.  Adrien  (Viret|,  Alpes-Maritimes,  rare  (Milli^re),  Gaussols  (Bromilow), 
Paris  (Fallon),  Gh&teau-du-Loir  (de  Graslin), Rennes (Oberthiir).  Germany:  north- 
west Germany,  most  parts — Gottingen,  &c.  (Jordan),  Rhine  Palatinate  (Bertram), 
Giessen  (DickoreV,  Wiirtemberg  (Seyffler),  Lower  Elbe  dist.,  generally  distributed 
(Zimmermann),  Taunus,  &c,  (Koch),  Waldeck,  Kosel,  Berlin,  Mayence  (Speyer), 
Erfurt  (Keferstein  and  Werneburg),  Zeitz-on-Elster  (Wilde),  Halle — Dessau 
(Stange),  Munich  (Kranz),  Hesse — Griinberg  (Glaser),  Rudolstadt,  rare  (Meurer), 
Mecklenburg  dist.,  distributed,  Dantzig,  rare  (Schmidt),  Bremen  (Rehberg),  Saxon 
Upper  Lusatia,  distributed  (Schiitze),  Dresden,  rare  (Steinert),  Thuringia  (Krieg- 
hofi),  Rostenburg  (Klups),  Silesia  (Assmann),  Upper  Lusatia,  rare  (Moeschler), 
Goriitz,  Lauban,  Lower  Friedersdorf  (Niesky),  Nassau  (Rdssler),  Ratisbon 
(Schmid),  Alsace  (Peyerimhoff),  Wernigorode,  rare  (Fischer),  Pomerania, 
rare,  Stettin,  &c.  (Hering),  Brunswick,  Helmstedt  (Heinemann),  Hanover,  rare 
(Glitz),  Eutin  (Dabl),  Erlangen  (Esper),  Thuringia — Gotha,  Hirzberg,  &c.  (Knapp). 
Italy:  north  and  central,  rather  rare  (Gur6),  Roman  Gampagna — Monterotondo 
(Galberla),     Modena    (Fiori),    Piedmont    (Staudinger).      Netherlands:    rare — 
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Friesland,  Qelderland,  North  Brabant,  StG,  (Snellen),  Breda  (Heylaerts). 
BouHANiA  :  rare — Grumazesti,  Slanic  (Garadja).  Russia  :  Baltic  Provinces 
(Sintenis),  Moscow  dist.  (Albrecht),  Wolmar  (Lutzau),  St.  Petersburg  (Erschoff), 
Transcaucasia,  rare — Laghodekhi  (Komanoff),  Abbastouman  (Haberhauer),  Livonia, 
Russian  Lapland  (Teich).  Scandinavia  :  not  rare  (Aurivillius),  Smoland,  £. 
Gothland,  Skdfde,  Hudiisvall,  Galiz,  &q.  (Wallengren),  Tromso,  Sydvaranger 
(Schneider),  Christiania,  rare,  Driodalen  (Siebke),  Lapland — Lycksele  (Zetter- 
stedt),  Dovrefjeld,  Norwegian  Arctic  region  (Schdyen).    Spain:   Barcelona,  rare 

iCuni  y  Martorell),  Catalonia  (Martorell  y  Peua),  Andalusia  (Staudinger),  Bilbao 
Seebold).  Switzbbland  :  widely  distributed  in  plains  and  hilly  districts—Cantons 
Basle,  Berne,  Aargau,  St.  GktUen  (Frey),  Grisons — Chur,  rare  (KiUias),  Zurich  dist. 
— Frichtenhausen,  Fallanden  (Rmil),  Upper  Engadine  (Frey).  Turkey:  north- 
east part  of  country  (Staudinger),  Slivno  (Lederer). 

Subfam. :  Lachneim£. 
Tribe:  Lachneidi. 

The  Lachneinae  (Lachmides  of  Hiibner's  Tentumeiiy  p.  1)  form  the 
third  coitus  of  Hiioner's  Fyjiacas  {Verz.^  p.  186),  which  he  terms 
Dasysomatay  Basysoma  being  certainly  a  synonym  of  Lachnns.  It 
contains  two  very  distinct,  moderately  closely  allied  genera — Lackneis, 
Hb.y  and  Autosphyla^  Ebr. — both  of  which  contain  species  whose 
females  have  a  very  well-defined,  woolly,  anal  tuft  and  almost  simple 
antennsB,  whilst  the  males  have  strongly  pectinated  antennae  and  are 
usually  smaller  and  much  more  robust  in  their  build  than  the  females. 
These  two  genera  are  maintained  by  Kirby,  and  in  this  we  agree, 
although  Aurivillius  writes  that  AiUosphyla,  Bbr.,  can  only  be  separated 
from  Lackneis,  Hb.,  **  by  artificial  and  insignificant  characters,"  and 
adds  that  the  whole  of  the  species  included  by  him  in  one  genus — 
lanestJ'iSf  catax,  rimicolaylHteuSyneogenay  henkei,acantfwphylli,riickbeili — 
"  appear  to  form,  in  all  their  stages,  a  very  natural  and  homogeneous 
unity.  Only  the  ?  antennae  are  of  somewhat  different  structure  in 
the  different  species,  but  this  appears  to  be  slender  ground  on  which 
to  found  new  genera."  There  seems  to  be  more  ground  in  the  early 
stages  for  separating  the  genera  than  is  here  suggested,  and  whilst 
there  can  be  no  doubt  about  the  close  relationship  between  the  true 
LachneU  species — lanestris,  cataxy  rimicola  and  latent — on  the  one 
hand,  and  the  Autosphylas^GiQ^ — 7UOf/e7ia,acanthophylli  B,nd  Itenkn — on 
the  other,  there  is  a  distinct  hiatus  between  the  two  groups,  which  is  alto- 
gether lost  by  including  them  in  the  same  genus.  Antospliyla  neogena 
is  very  near  indeed  in  its  general  appearance  to  A.  aca7Uhopkylli,  but 
the  latter,  when  fresh,  has  a  very  large  anal  tuft  of  loose  fluffy  wool, 
which  is  remarkably  shown  in  one  of  the  two  females  in  the  British 
Museum  collection.  Both  sexes  are  excellently  figured  by  Romanoff 
{MSm,y  ii.,  pi.  xiii.,  figs.  2a-b)  as  also  is  the  larva  {^g,  2c),  which  does 
not  at  aU  remind  one  of  Lac/meis,  and  the  cocoon  (fig.  2(/),  which  is 
quite  like  those  of  the  latter  genus.  Most  entomologists  before 
Stephens  allied  the  Lachneids  with  Cnet1iocampa''%  and  when  the 
latter  author  isolated  lan^stHs  and  placed  it  alone  in  Erioyaster,  he 
wrote :  "  Erioyaster  may  be  known  from  PoecUocampa  and  Cnetho- 
campay  which  somewhat  resemble  it  in  the  texture  of  their  wings,  by 
the  stoutness  and  woolliness  of  its  body,  especially  of  the  females,  and 
the  brevity  of  the  cilia.  The  males  are  further  distinguished  from 
those  of  PoecUocampa  by  the  more  slender  and  acuminated  antennce, 

*  We  have  already  stated  that  the  true  generic  name  for  this  genus  is  Eno- 
gaiter  (see,  anted.y  p.  450). 
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and  from   Cnethocampa  by  their  comparatively  greater  length  and 

straightness ;  and  the  females  from  those  of  the  former  genus  by  the 

downy  mass  at  the  apex  of  the  abdomen,  and  from  those  of  the  latter 

by  the   superior  bulk  of  their  body  and  tenuity  of  their  antennas. 

LarvaB  gregarious,  inhabiting  a  general  nest,  which  they  enlarge  from 

time  to  time,  leaving  it  during  the  night  in   search  of  food,  but 

returning  before  morning,  and  finally  quitting  it  when  they  are  about 

to  undergo  their  change,  which  they  effect  on  the  surface  of  the 

ground  in  an  oval  rigid  cocoon  ;  eggs  deposited  in  an  irregular  mass 

on  slender  branches,   and  covered  by  a  cinereous  down.'*     Since 

Aurivillius  includes  Lachneis  and  Autosphyla  in  his  genus  Eriogaster, 

his  diagnosis  of  the  latter  is,  from  our  point  of  view,  that  of  the  tribe 

Lachneidi,     It  reads  as  follows : 

Imago. —  <r  antennaB,  strongly  pectinated ;  $  ,  antennas  with  short  (in  Jienkeiij  or 
very  short  icattiXf  rimicolay  &cX  pectinations,  or  only  weakly  serrated  (lanestru),  Aodo- 
men  at  end  with  a  large  woolly  anal  tuft,  with  the  hairs  of  which  the  hibernating 
eggs  are  covered.  Larva. — The  larva  has  dorsally  on  each  segment  two  areas  of 
densely  pressed- together  (red-yellow)  "  felt-hairs."  These  groups  of  felt-hairs  are 
very  small  in  rimicolaj  of  moderate  size  in  laneitrU  and  neogena^  and  very  large  in 
everia  and  acanthopkylli.  Head  black  and  hairy.  Glaspers  yellow-red  to  brown- 
yellow.  Pupa. — Very  stumpy,  thin-shelled,  honey-yellow  to  brown-yellow,  in  a 
thin  (henkeit  acanthopkylli) ^  or  thicker,  parchment-like,  ellipsoid  cocoon,  with  (at 
any  rate  in  laTiestriSt  eatax  and  rimicola)  a  special  "  Atiiemfoch  "  arranged  by  tne 
larva,  and  a  round  emergence-lid. 

The  peculiarity  of  egg-laying,  by  which  the  eggs  are  thickly  covered 
with  hairs  from  the  anal  tuft,  and  the  characteristic  ''eggar  "  cocoon 
appear  to  be  common  to  all  the  species.  Bonsin  notes  {Ann,  Soc.  Ent. 
France,  1846,  p.  xxvii)  having  found  two  pupse  of  Lachneis  everia  in 
the  same  cocoon,  a  rather  common  habit  in  L,  lanestris.  The  pupsB 
themselves,  also  (as  well  as  the  cocoons)  are  more  dosely  allied  to  those 
of  Pachygastria  and  Lasiocampa  than  to  any  other  of  the  Palasarctic 
Lachneids,  and  one  suspects  that  the  Lachneidi  and  Pachygastnidi  are 
really  more  directly  allied  than  is  the  former  to  Malacosorna,  Macro- 
thylaciaf  or  even  Trichiura,  As  there  is  only  one  British  species  in 
the  tribe  its  peculiarities  will  be  better  dealt  with  at  length  in  our 
description  of  the  insect. 

Genus:  Lachneis,  Hiibner. 

Synonymy.— Genus :  Lachneis,  Bh.,  "Tent.,*'  p.  1(1806);  Kirby,  "Cat.,*'  p. 
832  (1892) ;  Dyar,  "  Can.  Ent.,"  xxx.,  pp.  4,  6  (1898);  "  Ent.  Kec.,"  xi.,  pp.  141-142 
(1899) ;  Grote,  "  lUus.  Zeits.  fiir  Ent.,"  iii.,  p.  71  (1898).  Bombyx,  Linn., 
"  Sys.  Nat.,"  10th  ed.,  i.,  p.  499,  no.  15  (1768) ;  12th  ed.,  p.  815,  no.  28  (1767) ; 
"  Faun.  Suec,"  p.  292,  no.  1105  (1761) ;  Fab.,  "  Sys.  Ent.,"  p.  666,  no.  37  (1776) ; 
"  Spec.  Ins.,"  ii.,  p.  179,  no.  53  (1781) ;  "  Mant.,"  ii.,  p.  113,  no.  61  (1787) ;  "Ent. 
Sys.," iii.,  p.  429,  no. 68  (1793);  Wilkes, " Nat.  Hist.," pi.  liii  (1773) ;  Schiflf.,  "  Sys. 
Verz.,"  p.  57,  L,  no.  2  (1776) ;  Esp.,  "  Schmett.  Eur.,"  iu., p.  93  (1783);  View.,  "Tab, 
Verz.,"  i.,  p.  36,  no.  14  (1789) ;  Brahm,  "  Ins.  Kal.,"  p.  288,  no.  179 ;  p.  644, 
no.  405  (1790);  Bork.,  "  Sys.  Besch.,"  iii.,  p.  123,  no.  33  (1790);  "Rhem.  Mag.,"  i., 
p.  366  (1793);  Donov.,  "Nat.  Hist. Brit. Ins.," vi., p.  73  (1797);  Hb.,  "Eur.  Schmett.," 
iii.,  p.  143  (?  1800);  Schrank, "  Fauna  Boica,"  ii.,  Abth.  1,  p.  278  (1801);  Haw., "  Lep. 
Brit.,"  p.  124  (1803);  Godt.,  "  Hist.  Nat.,"  iv.,  p.  108  (1822);  Bdv.,  "  Gen.  et  Ind.,"  p. 
69  (1840);  Frr.,  "Neu.  Beit.,"  vi.,  p.  179  (1862);  SneU.,  "De  Vlind.,"  p.  188  (1867); 
Nolck.,  "  Lep.  Fn.  Est.,"  p.  127  (1868);  Stand.,  "  Cat.,"  2nded.,  p.  68  (1871);  "  Rom. 
M6m.,"  vi.,  p.  314  (1892) ;  Cur6,  "  Bull.  Soc.  Ent.  It.,"  viii.,  p.  149  (1876) ;  Mill., 
"Iconog.,"  iii.,  p.  286  (1877) ;  Lampa.  "  Ent.  Tids.,"  vi.,  p,  41  (1885);  Fall.,  "BuU. 
Soc.  Ent.  Fr.,"  (6),  x.,  p.  xlvii  (1890) ;  Riihl,  "  Soc.  Ent.,"  v.,  p.  170  (1891);  Carad., 
"Iris,"  viii.,  p.  91  (1895) ;  Reutti,  "Lep.  Bad.,"  2nd  ed.,  p.  57  (1898),  Phalaena, 
Scop.,  "  Ent.  Cam.,"  p.  199  (1763) ;  Miill.,  "  Faun.  Frid.,"  p.  39,  no.  362  (1764) ; 
"Zool.  Dan.  Prod.,"  p.  117  (1776);  Fuess.,  "Mag.  Ent.,"  i.,  p.  270  (1778);  "Neu. 
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Mag.,"  ii.,  p.  72  (1782);  05ze.  "EntBeit.,"  iii.,  (2),  p.  299(1779).  Lasiocampa,  Schrk., 
"  Fauna  Boica,"  ii.,  Abth.  2,  p.  154  (1802);  Latr.,  "  Genera,  Ac,"  iv.,  p.  218  (1809); 
Meig.,  "Eur.  Schmett.,"  ii.,  p.  199  (1830).  Gastropacha,  Ochs.,  *•  Die  Schmett.,"  iii., 
p.  289  (1810);  Evers.,  "Fauna  Volg.-Ural.,"  p.  155  (1844);  H.-Sch.,  "Sys.  Bearb.," 
ii.,  pp.  101,  108  (1847) ;  Hein.,  "  Schmett.  Deutsch.,"  pp.  201,  210  (1859).  Erio- 
gaster,  Germ.,  "  Prod.  Sist.  Bomb.,"  p.  16  (1811) ;  Curt.,  "  Guide,"  p.  142  (1829) ; 
Stphs.,  "Illus.  Haust.,"  ii.,  p.  44  (1828) ;  "  Cat.  Brit.  Ins.,"  p.  48  (1829);  "  List  Br. 
An.  Br.  Mus.,"  v.,  1st  ed.,  p.  46  (1850) ;  2nd  ed.,  p.  43  (1856) ;  Wood,  "  Ind. 
Bnt.,"  no.  47  (1839) ;  Dup.,  "  Cat.  Ltp.  Eur.,"  p.  76  (1844);  Humph,  and  Westd., 
"Brit.  Moths,"  2nd  ed.,  p.  52  (1851);  Sta.,  "Man.,"  i.,  p.  154  (1857);  Humph., 
"  Gen.  Brit.  Moths,"  p.  26  (1860) ;  Rbr.,  "  Cat.  L6p.  And.,"  p.  353  (1866)  ; 
Newm.,  "  Brit.  Moths,"  p.  42  (1869);  WaUgrn.,  "  Skand.  Het.,"  ii.,  pp.  82,  84  (1869); 
Bang-Haas,  "  Nat.  Tids.,"  (3),  ix.,  p.  412  (1874);  Gu^n.,  "  L6p.  Eure-et-Loir," 
p.  80  (1875)  ;  Buckl.,  "LarveB,"  iii.,  p.  78  (1889);  Auriv.,  "Nord,  F jar.,"  p.  62 
(1889);  "  Iris,"  vii.,  p.  145  (1894) ;  Strom,  "  Danm.  Somm.,"  p.  81  (1891);  Kirby, 
"Cat.,"  p.  833  (1892);  Beut.,  "Act.  Soc.  F.  F.  Fenn.."  ix.,  p.  29  (1893);  Meyr.. 
"  Handbk.,"  p.  321  (1896) ;  Tutt,  "  Brit.  Moths,"  p.  59  (1896);  "  Proc.  South  Lond. 
Ent.  Boc.,"  pp.  1-11  (1898);  Barr..  "Lep.  Brit.,"  ui.,  pp.  8,  9  (1896);  Dyar,  "Can. 
Ent.,"  XXX.,  pp.  3,  6  (1898);  "Ent.  Rec.,"  xi.,  p.  142  (1899);  Grote,  "lUus.  Zeits. 
fiir  Ent.,"  iii.,  p.  71  (1898).    Dasysoma,  Hb.,  "  Verz.,"  p.  185  (?  1822). 

Ldchneis  was  the  generic  name  given  by  Hiibner  in  his  Tejitamenj 
p.  1,  to  catax,  which  he  had  already  figured  as  Bombyx  catax  in  his 
Europ,  SchmtU,  pi.  xxxviii.,  fig.  168.  In  the  Verzeichnm,  p.  185,  he 
oorrectly  united  everia  and  lanestris  with  catax  in  the  same  genus,  but 
renamed  the  genus  Dasysoma,  which,  therefore,  became  a  synonym  of 
Lachneis,  Stephens  applied  {lllus,,  ii.,  pp.  44-46)  Germar's  name 
Eriogaster  (belonging  rightfully  to  the  Eupterotid — processiofiea)  to  this 
genus,  and  in  this  was  followed  by  Duponchel,  Kambur  and  Gu6n6e. 
Kirby,  in  order  to  retain  Erioyaster,  separates  catax y  L.,  Hviicola,  Hb., 
and  luteusy  Oberth.,  under  Lachneis,  from  lajustrU  under  Erioyaster. 
We  have  already  stated  that  we  are  unable  to  distinguish  these  two 
sections  generically,  and  it  follows  {antecij  p.  450),  that  Dasysoma,  Hb., 
and  Enoyaster,  Stephs.  {7iec  Germar)  are,  in  our  opinion,  synonyms  of 
Lachneis.  Wallengren  attempted  {Skand,  Ilet.y  ii.,  pp.  84-86)  to 
separate  la7iextns  from  catax&nd  rimicola  generically,  by  the  neuration, 
but  Aurivillius,  in  discussing  Wallengren's  characters,  states  that  he 
finds  that  nervures  7  and  8  of  the  forewings  are  sometimes  separated 
in  the  same  species,  and  at  others  united.  The  transverse  ner\'ure  of 
the  middle  cell  of  the  hindwings  is,  indeed,  in  caea.rand  nmicola,  often 
perfectly  straight,  but  also  sometimes,  as  in  the  rest  of  the  species, 
distinctly  broken.  The  three  closely  allied  species — lanesttis,  catax^ 
and  rimicola — so  far  as  the  material  in  the  British  Museum  collection  is 
concerned,  afford  several  points  of  interest.  L.  lanestns  extends  in  its 
variation  through  various  shades  of  reddish-brown  in  both  sexes  which  are 
largely  of  the  same  general  coloration,  except  for  the  excess  of  grey  on  the 
margins  of  the  forewings  in  many  ^  examples.  Of  this  species,  the 
greyest  ^  is  from  8arepta,  and  in  this  specimen  the  normal  reddish  tint  is 
practically  obsolete.  The  Carniolan  specimens  appear  to  closely 
resemble  the  British  forms,  as  also  do  those  from  Frankfort,  whilst 
those  named  arbmcidacy  from  the  Yalais,  are  very  little  different, 
the  male,  perhaps,  slightly  darker,  and  the  female  thinner  scaled. 
The  reddest  form  is  a  German  one  (from  Becker).  The  males  and 
females  of  L.  rimicola  are  practically  alike  and  uniform  in  their  colora- 
tion ;  both  are  of  a  reddish  tinge  with  much  more  orange  in  the  tint 
than  occurs  in  the  reddest  L.  lariestns.  The  basal  mark  is  obsolete,  the 
transverse  line  also  (on  both  fore-  and  hindwings),  and  the  central 
white  spot  is  only  weakly  indicated.  L,  catax  is  much  the  finest  species 
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and  the  most  specialised  in  the  direction  of  sexual  dimorphism,  the 
females  being  almost  of  the  same  red  tint  as  those  of  L,  rimlcola^  but 
with  the  basal  mark  and  the  transverse  line  of  the  forewings  indicated 
in  orange,  the  central  spot  as  conspicuous  as  in  L,  lanestrisy  although  the 
transverse  shade  of  the  hindwing  has  disappeared.  The  male  is  of 
a  rich  orange  tint  from  the  transverse  line  to  the  base  of  the  forewings, 
the  thorax  and  abdomen  also  orange,  the  outer  margin  of  the  forewings  of 
the  same  reddish  colour  as  that  of  the  female  but  paler,  and  the  hind- 
wings  grey!  A  pair  from  Giessen  (Frey  coll.)  are  exceptionally  fine, 
the  red  of  the  female  quite  bright,  and  the  hindwings  and  outer  margin 
of  the  forewings  of  the  <?  are  tinged  with  pink.  The  anal  tuft  of  L. 
catax  is  browner  than  that  of  L,  rimicola,  which  is  grey,  but  much 
less  white  than  that  of  L,  lanestris.  One  would  suspect  from  the 
oval  basal  mark  of  L.  catcuv,  which  is  very  like  that  of  Poecilocampa 
pnpuli,  Trichiura  crataeai,  Malacosonia  castrensisy  &c.,in  general  features, 
that  this  species  exhibited,  in  its  female  form,  the  more  ancestral 
characters  of  the  genus.  There  can  be  no  doubt  about  the  specialisa- 
tion of  the  male  in  this  species.  Btandfuss  thinks  that  L.  catax  and 
L,  rimicola,  both  central  European  species,  which  appear  as  imagines 
in  the  autumn  and  pass  the  winter  in  the  egg  state,  may  have  prob- 
ably separated  from  the  closely  allied  species  which  still  hybernate  as 
pupae,  and,  by  emerging  at  a  different  time  of  the  year,  have  become 
isolated,  and  formed  first  of  all  permanent  races,  and  later  well-defined 
species.  Ochsenheimer  says  that  L.  cata.v  sometimes  passes  two  or 
three  years  in  the  pupal  stage. 

Lachneis  lanestbis,  Linn6. 
SYNONYiiY. — Species  :  Laiiestris,  Linn.,  '♦  Sjs.  Nat.,"  10th  ed.,  i.,  p.  499,  no.  15 
(1758);  12th  ed.,  p.  815,  no.  28  (17(i7);  "  Fauna  Suec,"  p.  292,  no.  1105  (1761);  Scop., 
•'  Ent.  Cain.,"  p.  199,  no.  499  (1763) ;  MiilL,  "  Faun.  Frid.,"  p.  39,  no.  352  (1764) ; 
•*  Zool.  Dan.  Prod.,"  p.  117,  no.  1354  (1776) ;  Fab.,  '*  Sys.  Ent.,"  p.  566,  no.  37 
(1775) ;  "  Spec.  Ins.,"  ii.,  p.  179,  no.  53  (1781) ;  "  Mant.,"  ii.,  p.  113,  no.  61  (1787) ; 
•'  Ent.  Sys.,"  p.  429,  no.  68  (1793) ;  Wilkes,  "  Nat.  Hist.,"  pi.  liii  (1773) ;  Schiff., 
"Sys,  Verz.,"  p.  57,  L,  no.  2  (1776) ;  Fuess.,  "Mag.,"  i.,  p.  270(1778);  "Neu. 
Mag.,"  ii.,  p.  72  (1782) ;  Goze,  "  Ent.  Beit.,"  iii.,  p.  299,  no.  28  (1779) ;  Esp., 
'♦  Schmett.  Eur.,"  lii.,  pi.  xvii.,  figs.  2-8,  p.  93  a783) ;  View.,"  Tab.  Verz.,"  i.,  p. 
36,  no.  14  (1789);  Brahm,  "Ins.  Kal.,"  p.  288,  no.  179;  p.  544,  no.  405  (1790) ; 
Bork.,  "  Sys.  Besch.."  iii.,  p.  123,  no.  33  (1790) ;  "  Rhein.  Mag.,"  i.,  p.  366  (1793) ; 
Donov.,  "  Nat.  Hist.  Brit.  Ins.,"  vi.,  p.  73,  pi.  210  (1797);  Hb.,  "  Eur.  Schmett.,"  iii., 
p.  143,  no.  3,  pi.  xxxviii.,  figs.  169,  170  (?1800);  "  Larvae  Lep.," iii..  Bomb.  O,  6,  fig. 
la  (?1803);  Hb.,  "  Verz.,"  p.  185  (?  1822);  Schrk., "  Fauna  Boica,"  ii.,  Abth.  1,  p.  278, 
no.  1463  (1801);  Abth.  2,  p.  154,  no.  13  (1802);  Latr.,  "  Genera,  &c.,"  iv.,  p.  218  (1809); 
Ochs.,  "  Die  Schmett.,"  iii.,  p.  289  (1810);  Germ.,  "  Prod.  Sist.  Bomb.,"  p.  16  (1811) ; 
Godt.,  "Hist.  Nat.,"  iv.,  p.  108,  pi.  xi.,  figs.  1-2  (1822);  Stphs., "  III.  Haust.,"  ii.,  p, 
44,  no.  45  (1828) ;  "  Cat.  Brit.  Ins.,"  p.  48  (1829) ;  "  List  Br.  An.  Br.  Mus.,"  v.,  Ist 
ed.,  p.  46(1850);  2nd  ed.,  p.  43  (1856);  Curt.,  "Guide,"  p.  142(1829);  Meig., 
"  Eur.  Schmett.,"  ii.,  p.  199  (1830);  Wood,  "  Ind.  Ent.,"  no.  47  (1839);  Bdv., "  Gen. 
et  Ind.,"  p.  69,  no.  566  (1840);  Dup.,  "  Cat.  Lep.  Eur,,"  p.  76  (1844);  Evers.,  "  Faun. 
Volg.-Ural.,"  p.  155  (1844) ;  H.-Sch.,  "  Sys.  Bearb.,"  ii.,  p.  108  (1847) ;  Humph,  and 
Westd., "  Brit.  Moths,"  2nd  ed.,  p.  52.  pi.  x.,  figs.  3-4  (1851) ;  Frr., "  Neu.  Beit.,"  vi., 
p.  179  (1852) ;  Sta.,  "  Man.,"  i.^  p.  154  (1857) ;  Hein.,  "  Schmett.  Deutsch.,"  p.  210 
(1859) ;  Humph.,  "  Gen.  Brit.  Moths,"  p.  26  (1860) ;  Rbr.,  "  Cat.  Lep.  And.,"  p. 
353(1866);  Snell.,  "  De  Vlind.,"  p.  188(1867);  Nolck.,  "  Lep.  Fn.  Est.,"  p.  127 


(1877) ;  Lampa,  "Ent.  Tids.,"  vi.,  p.  41  (188.5);  Buckl.,  "  LarvaB,  Ac,"  iii.,  p.  78, 
pi.  xlviii,,  fig.  1  (1889);  Auriv.,  "Nord.  Fjar.,"  p.  62  (1889);  "Iris,"  vii.,  p.  145 
(1894);  Strom,  "Damn.  Somm.,"  p.  81  (1891);  Kirby,  "  Cat.,"  p.  833  (1892J; 
Eeut.,  "  Act.  Soc.  F.  F.  Femi.,"  ix.,  p.  29  (1893) ;  Carad.,  "Iris,"  viii.,  p.  91 
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(1895) ;  Meyr.,  "  Handbk.,"  p.  321  (1896) ;  Tutt,  "  Brit.  Moths,"  p.  59  (1896) ; 
"Proc.  Sth.  Lond.  Ent.  Soc.,"  pp.  1-11  (1898);  Barr.,  "Lep.  Brit.,"  iii.,pp.  8,  9 
(1896);  Reutti,  "  Lep.  Bad.,"  2nd  ed.,  p.  57  (1898);  Dyar,  "  Can.  Ent.,"  xxx.,  pp.  3, 
6  (1898);  Grote,  "Illus.  Zeits.  liir  Ent.,"  iii.,  p.  71  (1898K  Lanestnu,  Haw.,  "  Lep. 
Brit.,"  p.  124,  no.  84  (1803). 

OBiaiMAL  DESOBipnoN. — Pholaena  (Bmnbyx)  elinguis,  alls  reversis 
ferragineis  ;  striga  alba  ;  superioribus  puncto  basique  albis.  Habitat 
in  TUia,  Pruno  spinosaj  Salice.  Larva  pilosa,  nigra :  segmenfco  singulo 
punctis  8  albis  inter  maculas  2  rubras.  Anus  PhalsBnce  valde  lanatus 
albidus  {Sys.  NcU.,  xth  ed.,  p.  499).  To  this  description  Linne  adds: 
''Anus  Phalaenae  valde  lanatus  albidus,  ac  si  esset  P.  nthi  Mas. 
Alffi  striga  alba  punctoque  albo,  insuper  basi  puncto  albo"  {Sys,  Nat.y 
xiith  ed.,p.  815). 

Imago. — Anterior  wings  rather  thinly  scaled,  deep  rust-red,  with  a 
slightly  angulated  white  transverse  line  beyond  the  middle,  a  central 
white  spot,  and  a  white  basal  mark  of  varying  size  and  shape  (linear 
to  oval)  not  quite  reaching  the  costa,  the  outer  margin  of  wing  (beyond 
transverse  line)  grey.  Posterior  wings  grey  with  a  paler  transverse 
median  shade. 

Sexual  dimorphism. — ^ .  The  wing  expanse  extends  from 
81*25mm.-B6mm.  The  antennaB  strongly  pectinated,  the  wings  rather 
more  densely  scaled,  and  with  more  grey  scales  on  the  outer  margin 
than  the  female.  !^  .  86'5mm.-45mm.  The  antenna?  only  finely 
serrated ;  the  wings  more  thinly  scaled,  usually  rather  redder  (and 
less  grey  on  the  outer  margin)  than  in  the  ^  ;  the  anus  with  a  large 
thick  whitish-grey  woolly  tuft,  from  which  the  hairs  are  obtained  with 
which  the  eggs  are  covered. 

Gynamdbomobfhism. — Gynandromorphous  examples  appear  to  be 
rare.     The  following  are  the  only  references  we  can  discover : 

a.  Has  the  appearance  of  a  small  $  ;  the  anus  decidedly  $  but  the  antennas  cf . 
Taken  at  large  at  Breslau  (Wocke,  Entom,  MitcdL  Breslau^  1874,  p.  73). 

)3.  A  hermaphrodite  oi  Bombyx  lanestris,  the  abdomen  of  which  was  provided 
with  a  strong  tuft  of  hairs,  was  put  aside  as  a  cripple  till  the  breeding  of  a  gynandro- 
morphous Satumia  pavonia^  caused  closer  attention  to  be  given  to  it.  It  emerged 
in  the  autumn  of  1893,  from  exchanged  pupee.  Almost  all  the  examples  of  this 
brood  emerged  as  cripples  (Caspari,  J.-B,  Nass,  Ver.  Nat^t  xlviii.,  p.  178). 

7.  Left  side  ^  ,  right  side  9  ,  both  as  to  wings  and  antennte ;  the  right  wings 
20mm.  in  expanse,  the  left  16mm. ;  the  thorax  and  abdomen  divided  medially  into 
a  lighter  <r  and  darker  $  coloration ;  abdomen  $  in  form.  Bred.  In  coll. 
Wiskott  (Wiskott,  Figtschrift  Ver.  Schles,  Insectenhunde^  p.  28,  pi.  iii.,  fig.  12). 

b.  Bight  side  entirely  e ,  left  side  %  ;  right  antenna  pectinat^,  i ,  left 
antenna  with  short  teeth,  $ .  The  right  wings  about  3mm.  shorter  and  much 
more  dusted  with  white  than  the  left.  Abdomen  $  in  form,  carrying  on  anus  the 
wool  of  the  $  .    Bred  by  E.  Maurer,  Coburg  (Maurer,  Insekten  Borscy  1895,  p.  30). 

6.  Left  half  ?  ,  right  half  <f .  In  coll.  Staudinger.  Stdgr.  in  litt,  (Schultz, 
lUut.  Wochen.  £nt.,  ii.,  p.  413. 

Variation. — The  ground  colour  of  this  species  extends  from  an 
almost  complete  ashy-grey  to  a  rather  bright  rusty-red,  various  inter- 
mediate stages  being  frequently  met  with.  (This  has  been  noticed, 
anteuy  p.  600).  Specimens  with  the  central  spot  absent  (ab.  obsoleta, 
n.  ab.)  are  rarely  met  with.  A  very  remarkable  form  is  described  by 
Edmunds  as  having  **  a  large  white  diamond-shaped  spot  near  the 
costa  in  the  middle  of  the  forewings.  A  specimen  of  this  aberration 
was  caught  at  rest  at  Worcester,  February  6th,  1860 ;  on  the  same  day 
a  similar  one  was  bred,  and  on  the  following  day  another.  The  three 
moths  vary  but  little  in  these  spots  and  are  almost  destitute  of  any 
other  markings."     This  might  well  be  named  ab.  quadranytdaia.    It 
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is  figured  by  Barrett  {Biit,  Lep.y  iii.,  pi.  Ixxxvii.i  fig.  Sb  ).  Oberthiir 
notes  that  **  the  species  appears  to  vary  little  in  France,  although  in 
some  examples  the  white  spot  of  the  fore  wings  entirely  disappears." 
Esper's  figures  (pi.  xvii.,  figs.  2-S)  are  marvels  of  over-colouring,  but 
fig.  4  is  a  remarkable  female  in  wnich  the  bases  of  the  right  fore-  and 
hindwing  to  the  transverse  band  are  brown,  almost  as  in  Lasiocampa 
querdiSj  and  the  outer  margins  pale  yellow  to  the  grey  transverse  line, 
the  brown  extending  into  the  outer  marginal  area  towards  the  tip.  On 
the  left  fore-  and  hindwing,  the  base  of  the  forewing  is  brown,  the  hind- 
wing  entirely  pale  yellow.  The  various  grey  forms  have  been  severally 
described  as  follows : 

a.  var.  arhusculaey  Freyer,  **  Neu.  Beit.,"  vi.,  pp.  179-180,  186,  pi.  690, 
fig.«2  (1852);  Bisch.,  '*J.-B.  Nat.  Ver.  Augs.,'*  xii.,  pp.  87  et  seq.,  pL,  figs. 
a-ti  (1859);  Staud.,  "Cat.,"  p.  68  (1871);  Frey,  "Lep.  der  Schweiz,"  p.  96 
(1880);  Fall.,  "Bull.  Soc.  Ent.  Fr.,"  (6),  x.,  p.  xlvii  (1890);  Riihl,  "  Soc. 
Ent.,"  vii.,  pp.  140  et  seq.  (1892);  Kirby,  "Cat.  Lep.  Het.,"  p.  833  (1892). 
— In  the  above  plate  a  larva  is  figured  that  is  very  closely  allied  to  B.  lanestriSt 
and  that  I  found  in  hundreds,  and  yet  did  not  breed  a  single  imago.  I  have 
already  noticed  the  larva  in  the  Stett,  Ent.  Zeit.^  1843,  p.  165,  and  was,  at  that 
time,  inclined  to  consider  it  a  variety  of  B.  crataegL  For  years  in  succession  I 
found  from  100-300  specimens  on  the  higher  Bavarian  Alps,  in  the  early,  middle, 
and  full-grown  stages,  and  even  the  eggs,  which,  as  the  figure  shows,  are  enveloped 
in  grey  wool  quite  as  in  lamttru^  but  failed  to  breed  any,  although  I  obtained  20-25 
cocoons.  The  larva  in  its  earliest  stages  lives  in  nests  quite  like  those  of  B,  everia 
and  lanestrii.  They  are  all  duU  black  with  fine  hairs.  After  the  third  and  fourth 
moult  the  characteristic  white  and  orange  spots  appear,  four  on  each  segment,  of 
which  the  front  two  are  orange  the  others  white.  On  the  side,  above  the  ochreous- 
yellow  legs,  runs  a  line  consisting  of  white  dots.  The  whole  body  is  covered  with 
thin,  fine,  reddish  hairs.  The  head  is  black  without  any  markings,  and  has 
not  the  bright  yellow  cross  which  the  larva  of  lanettrU  has.  I  found  almost  all  the 
larvea  on  alpine  species  of  willow  and  alder,  never  below  5000ft.-6000ft.  elevation. 
They  are  fond  of  sunning  themselves,  and  seem  to  prefer  Salix  arbuscula,  but  I 
have  also  found  them  on  Sorbin  aria  and  Betula  fructicosa.  The  cocoon  is  like 
that  of  laiieitrii.  The  pupae,  which  almost  always  dry  up,  also  resemble  those  of  that 
species.  As  already  mentioned,  I  have  not  yet  succeeded  in  making  acquaintance 
with  the  imago  (Freyer).  After  this  was  printed  Freyer  opened  a  cocoon  which 
he  had  preserved  for  several  years,  and  took  therefrom  a  pupa  containing  a  dried- 
up  but  perfectly  formed  male  imago.  This  is  noted  as  having  "brown  pectinated 
antennoB ;  the  head  and  thorax  dark  grey ;  the  forewings  similar  to  tho^e  of  B. 
neogena^  but  the  colour  dark  ashy-grey  (not  reddish)  with  whitish  nervures  ;  at  the 
base  is  a  whitish  spot  similar  to  that  in  B,  lanestris."  A  supplementary  figure  is 
given  of  this  dried-up  moth,  which  Freyer  considered  a  new  species.  Bischoff, 
however,  in  1859,  described  and  figured  {Ber.Nat.  Ter.  Jur/<&ur<7,xii.,p.  87andplate) 
the  variety  in  all  its  stages.  He  describes  the  imago  as  :  "  Gastropacha  arbtisculae, 
Frr.  Alis  supra  subtusque  rufo-brunneis,  cilia  elata  albida,  anticis  lunula  in  disco 
maculaque  alba  ad  basin.  Ano  griseo-lanato.  Body  and  wings  above  and  below 
reddish-brown ;  the  wings  with  a  dirty- white,  zigzag  band  ;  the  forewings  with  a 
white  central  lunule  and  a  white  basal  patch  ;  the  fringes  white  at  the  tips  of  the 
wings,  and  chequered  with  white  at  the  nervures ;  the  anus  thickly  clothed  with 
grey  wool.  The  species  is  most  closely  allied  to  G.  lanestru,  but  differs  in  the 
broader  and  differently-shaped  zigzag  band  and  the  absence  of  any  other  grey 
spaces,  as  well  as  by  the  white  apices  of  the  wings,  and  the  white  dots  at  the  end  of 
the  nervures."  The  localities  given  for  this  variety  are — Austro-Hungaby  : 
Taufers,  Innsbruck  (Wei ler).  Germany:  Silesia (Wocke).  Italy:  Alps — Yaltellina 
(Curo).  Scandinavia  (Aurivillius).  Switzerland  ;  Balgrist  nr.  Ziirich  (Zeller- 
Dolder),  Arolla,  at  8000ft.  (Chapman),  Sils  Maria  (Hnatek),  Simplon,  JB^risal 
(Wackerzapp). 

Weiler  notes  tbe  form  as  occurring  everywhere  on  the  lower  Alps 
at  Taufers,  also  higher  up  the  mountains  where  only  occasional  hirch 
or  sallow  bushes  are  to  be  found.  He  further  states  that  he  found  a 
larva  in  August,  1878,  which  pupated  in  the  middle  of  September, 
the  imago,  a  male,  did  not  appear  till  the  evening  of  March  22ndy 
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1878.  He  notes  it  as  somewhat  smaller  than  L.  lanestns,  the  forewings 
shorter  and  broader  in  proportion,  the  hindwings  more  ample,  the  hair 
of  the  body  black-brownish  grey.   The  forewings  are  blackish-brown  and 
whitish-grey  mixed,  the  grey  predominating,  the  blackish-brown  colour 
being  largely  confined  to  the  central  area  and  to  the  margins  of  the 
white  markings.    The  latter  are  much  sharper  than  in  the  type,  &c. 
Frey  observes  :  **  The  larva  lives  on  Alntis  viridis  and  different  species 
of  SaliXf  in  the  Alps  ;  the  pupa  may  not  disclose  its  imago  for  many 
years.    There  are  fine  examples  in  Zeller-Dolder's  collection,  which 
do  not  differ  generally  from  the  type."   Wocke  notes  the  Alpine  form  as 
occurring  in  the  Silesian  mountains.     Gur6  observes  that  the  larvae 
feed  also  on  Vaccinium  vliginosum,    Biihl  reviews  {Soc.  Ent,,  vi.,  pp. 
140  et  seq.)  the  history  of  arbusculae  as  follows :  The  larva  was  dis- 
covered by  Freyer  in  July,  1842,  who  obtained  at  first  only  larvse,  and 
later  cocoons,  together  with  one  single  unemerged  imago  taken  from 
the  pupa,  as  a  result  of  twelve  years'  effort,  and  an  attempt  to  breed 
10,000-12,000  larvae.     Bischoff  was  at  last,  in  1859,  able  to  figure  and 
describe  {J.-B.  Nat.  Ver,  Augsburfj,  xii.,  pp.  87  et  seq.,  figs,  a-h)  an  imago  of 
arhtiscidae,  which  had  been  bred  by  Hnatek,  of  Sils-Maria.     Biihl  goes 
on  to  say  that  he  himself  had  for  years  found  nests  of  larvae  of  arbus- 
cidae,  the  latter  usually  feeding  on  Vaccinium  uligitiosum,  but  failed  to 
breed  them  in  the  lowlands  (although  he  transplanted  the  food-plant 
into  his  garden) ;  single  larvae  also  were  occasionally  found  on  Alnus 
and  dwarf  sallow,  but  he  got  no  cocoons  until  1889,  when  he  bought 
22,  and  the  next  year  ten  others,  and  from  these  last  reared  at  length 
a  specimen  of  arbusculae  in  the  spring  of  1891.      He  discovered 
thousands  of  larvse  in  1892,  and  brought  away  about  a  hundred  and 
obtained  cocoons.  The  larvae  were  never  found  below  6500ft.,  generally 
from  7000ft. -8000ft.;  they  are  very  fond  of  moisture,  the  nests  usually 
being  found  close  to  the  mountain  streams  that  sprinkle  the  Vaccinium 
with  their  spray,  yet  in  the  lowlands  they  require  to  be  kept  very  dry  if 
they  are  to  be  reared  with  success,  and  the  hotter  the  August  sun  the 
more  rapidly  they  come  to  maturity.     The  larvae  will  eat,  sparingly, 
Carylus,  Saliv  fragilis,  Sorbiu%  Bhamnus,  but  invariably  die  on  this 
diet,  even  if  the  food  be  changed  two  or  three  times  a  day.     Salix 
caprea  is  the  most  successful  substitute  food-plant,  and  when  sleeved 
thereon  in  the  open  the  larvae  will  sometimes  reach  the  cocoon  (but 
not  the  pupal)  stage.     The  greatest  care  so  far  has  resulted  in  failure. 
Chapman  notes  that  arbusculae  (as  represented  in  Constant's  collection) 
is  a  little  larger  than  L.  lanestns,  the  <?  s  especially  darker,  and  the 
markings  in  both  sexes  more  pronounced,  the  lines  being  broader  and 
whiter.  Wackerzapp  observes  {Stett.  Ent.  Zeit.y  li.,  p.  148)  that  the  webs 
of  larvae,  lft.-2ft.  long,  were  found  hanging  from  the  birches  on  the 
Simplon,  some  of  the  webs  containing  as  many  as  80  larvae  which  left 
their  dwellings  at  night  to  feed,  returning  to  them  by  day.  The  imagines 
emerged  the  following  March  (some  not  till  the  second  year),  and 
differed  from  the  German  examples  in  having  a  whitish  dusting  over 
the  wings.     He  further  notes  {loc.  cit.,  p.  214)  that  at  B6risal,  at  the 
end  of  July,  1884,  full-grown  larvae  were  to  be  found  quite  commonly 
away  from  their  nests,  and  feeding  on  low  plants  with  which  they  are 
not  usually  connected — Cynauchum  rinceto.ncumj  &c.     Standfuss  ob- 
serves that  it  appears  to  be  a  general  thing  for  the  pupa3  of  this  variety 
to  go  over  from  four  to  six  years  before  the  emergence  of  the  imago. 
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B.  var.  a^tvoBakmt,  Teich,  ♦*  Stett.  Ent.  Zeit.,"  xlii.,  p.  187  (1881) ;  xliii.,  p.  214 
(1882) ;  Lampa,  ♦•  Ent.  Tids.,"  vi.,  p.  41  (1885) ;  Reut.,  "  Medd.  F.F.Fenn.,"  pp.  48-54 
(1890) ;  "Act.  Soc.  F.F.Fenn.,"  ix.,  p.  29  (1893).— In  Aavasaksa  (within  the  Polar 
circle  in  Bussian  Lapland)  I  found  a  nest  of  larvaa  which  reminded  me  of  those  of 
L.  lanestris.  On  June  19th,  1879,  they  were  still  very  small,  blackish-grey,  weakly 
haired,  and  ate  the  leaves  of  a  dwarf  species  of  sallow.  Aft.er  the  first  moult  the 
conspicuous  red-brown  spots  of  L.  UtJiettris  were  indistinctly  surrounded  with  yellow, 
and  on  July  4th  they  moulted  the  last  time.  The  ground-colour  was  then  blackisn-blue, 
the  legs  black,  prolegs  and  claspers  reddish  ;  the  lateral  line  and  spiracles  bright 
sulphur-yellow,  almost  golden-yeUow ;  the  hairs  on  the  sides  whitish,  whilst  on  each 
segment,  as  in  L.  laneitriSy  were  two  spots  with  reddish-brown  hairs,  but  these 
were  edged  by  fine  yellow  squares  not  entirely  closed ;  the  inner  edges  of  the  squares 
right  and  left  formed  the  double  dorsal  line,  and  the  squares  were  connected  with 
one  another  by  yellow  streaks  parallel  with  the  lateral  line ;  the  head  was  also 
marked  with  a  yellow  longitudinal  line.  The  larvsB  were  full-fed  July  17th,  were 
2-3  inches  long,  pupated,  like  L.  lanestris^  in  oval,  brown  cocoons,  amongst  leaves 
and  in  moss.  Kept  in  a  warm  room  the  moths  were  expected  in  the  spring  of  1880,  but 
none  emerged,  yet  the  pupsa  were  all  healthy  with  the  exception  of  a  few  whose  larvaa 
had  spun  their  cocoons  together  in  a  *'lumpy"  mass  and  had  perished.  But  on  Decem- 
ber 26th,  1880,  four  imagines  emerged,  one  of  which  was  crippled.  Different  as  the 
larvsB  were  from  those  of  L.  laneatriSf  the  moths  show  very  little  difference;  thev  are 
more  grey  (as  also  are  the  body-hairs)  which  is  a  small  matter  in  insects  of  nortnem 
origin.  The  curved  stripe  on  all  the  wings  is  less  sharply  defined  than  in  L.  lancstrU, 
only  marked  more  distinctly  by  white  dots  on  the  nervures.  The  outer  margin  is 
(also  on  the  hindwings)  whitish-grey,  especially  in  the  cf  ,  and  the  fringes  are  (in 
the  ?  also  on  the  hindwings)  white-dotted.  The  costa  of  the  forewings  is,  how- 
ever, white — a  character  that  I  have  never  found  in  L.  lanestris — and  is  especially 
strongly  marked  from  the  costal  spot  onwards.  I  am  inclined,  however,  to  look 
upon  the  insect  as  a  var.  of  L,  lanestriSy  and  would  propose  for  it  the  name  of 
aavasaksae  (Teich).  Submitting  these  to  Staudinger,  they  were  referred  hy  him  to 
L.  lanestris.  Teich  further  notes  emergences  from  these  pupes  in  January,  1881, 
others  in  the  middle  of  the  summer,  and  yet  others  that  were  still  (1882)  lying  over. 
Distribution. — Swedkn  :  Jamtland  (Aurivillius).  Norway  :  Komsdalen  Amt 
(Schoyen).    Finland;  Osterbotten  (Lampa).     Bussu:  Aavasaksa  (Teich). 

y.  var.  grisea,  n.  ab.  =  var.  (et  ab.)  horealiSj  Carad.,  "  Iris,"  viii.,  p.  91 
(1895). — An  entirely  dark  grey,  sharply -marked  form  of  the  male  occurs  as  a  rare 
aberration  in  Hungary.  In  Lapland  and  Siberia  it  would  appear  that  this  is  the 
normal  colour  and  it  would  be  weU  to  separate  this  dark  grey  form  from  the  type  as 
var.  (et  ab.)  borealis  (Caradja). 

The  northern  grey  form  of  the  species  had  already  been  named 
aavasaJfsae  by  Teich,  who  notes  it  as  having  the  white  marks  less 
sharply  defined,  and  also  notices  the  white  costa,  characters  not 
mentioned  by  Caradja.  If,  as  we  suspect,  the  sharply-marked  grey 
Hungarian  form  is  distinct  from  the  Siberian  and  Lapland  aavasaksae 
which  is  "  less  sharply  marked,"  Caradja's  name  borealis  is  an 
unfortunate  title,  which  must  of  necessity  sink  as  synonymous  with 
aavasaksae  (described  from  Lapland  examples),  whilst  the  **  sharply- 
marked,  entirely  dark  grey,  Hungarian  form  "  might  be  termed  var. 
giisea.  Staudinger  describes  this  Hungarian  form  as  "  even  more 
strikingly  grey  than  the  Amurland  var.  senecta  "  (see  j^ostea). 

8,  yQX.-^enecta,  Graes.,  "Berl.  Ent.  Zeit.,"  xxxii.,p.  126(1888);  Staud.,  "Bom. 
Mem.,"  vi.,  p.  314  (1892). — A  nest  of  larv»  found  at  Ghabarowka  on  Pyrut  fed  up 
readily  on  "  Yogelbeeren  "  at  Nicolajefsk.  The  larvBB  were  similar  to  the  southern 
form  found  at  Vienna.  The  greater  part  of  the  pup»  hybernated  two  winters. 
The  moths  are  not  so  reddish-brown  as  European  specimens  but  have  a  more  slaty- 
grey  colour,  plentifully  varied  with  white,  and  thereby  they  have  a  very  strikingly 
different  appearance  from  that  of  European  specimens.  This  local  Amurland  form 
I  name  senecta  (Graeser). 

Staudinger  writes  {Row,  MSw.^  vi.,  p.  814)  that  Dorries  sent  a  ^ 
from  Bikin,  with  the  reddish-brown  tint  of  the  typical  German 
examples,  and  from  Ussuri  two  males  with  slaty *grey  forewings  more 
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or  less  mixed  with  light  grey,  similar  to  those  that  Oraeser  bred 
from  Chabarowka.  He  adds  that  he  has  similar  grey  males  from 
other  localities — two  from  Irkutsk,  two  from  Ural,  and  two  from 
Hungary — the  last*  even  more  strikingly  grey  than  the  Amur 
specimens.  A  male  from  Laplandf  has  the  same  dark  grey  colour, 
but  not  more  light  grey  dusting  on  the  outer  border  of  the  forewings 
than  have  typical  specimens.  The  ?  belonging  to  the  males  from  Ural 
and  Hungary,  are  little  (if  any)  different  from  the  normal  form.     He  ^ 

further  notes  that  he  has  also  *'  a  quite  typical  specimen  from  the  Amur  ^ 

district,  so  that  senecta  cannot  be  indicated  as  a  local  form  for  the  , 

entire  Amurland  district  and  probably  only  occurs  in  certain  localities. 
This  grey  form  also  occurs  in  Siberia,  and  the  whole  of  south-eastern 
Europe.  Many  of  my  specimens,  probably  from  Hungary,  are  inter- 
mediate between  the  extreme  grey  form  and  the  type." 

Ego-laying. -^^ — The  eggs  are  laid  in  large  batches,  round  a  twig  in  a 
long,  close  spiral,  but  placed  regularly  upon  each  other.  They  are  thickly 
covered  with  a  coating  of  dove-grey  silk,  the  silk  not  only  covering 
the  eggs,  but  extending  beyond  them  for  some  distance  along  the  twig. 
The  eggs  are  slightly  attached  to  the  twig  by  the  point  opposite 
the  micropyle,  the  latter  being  at  the  free  end,  so  that  it  appears  as  if 
the  egg  is  really  an  "upright  eggy'*  t.f.,  with  the  micropyle  opposite 
the  point  of  attachment,  a  form  very  unusual,  not  only  among  the 
Lachneids,  but  throughout  the  whole  Sphingo-Micropterygid  stirps. 
The  fact  is,  the  eggs  are  laid  in  true  Lachneid  fashion,  especially  the  first 
ring,  in  which  they  are  moderately  horizontal  in  position,  and  must  be 
considered  as  being  laid  upon  each  other,  rather  than  attached  to  the 
twig  round  which  they  are  placed.  The  silk  covering  the  eggs  appears 
to  be  of  two  different  tints,  white  and  black,  hence  its  grey  appearance 
in  bulk.  It  is  composed  of  short,  wavy,  fibrous  masses.  Newman 
says  that  some  batches  of  eggs  exhibit  a  corkscrew  form,  in  others  the 
rings  are  fused  together,  and  the  mass  becomes  amorphous.  Lambillion 
notes  the  eggs  as  being  laid  from  February  20th-March  10th  (dependent 
on  the  weather)  on  young  shoots  of  sloe  in  the  Namur  district.  The 
eggs  are  reported  by  Perkins  not  to  hatch  simultaneously,  but  to  continue 
to  do  so  throughout  May  and  June.  Bower  found  a  batch  of  ova  laid 
on  a  birch  branch  in  Bexley  Woods  on  April  8th,  1871.  Eggs  hatched 
May  11th,  1890,  at  Mortimer  (Holland),  May  16th,  1890,  and 
following  days  (Adkin). 

*  Evidently  this  is  ab.  grisea  (=  ab.  horealUy  Carad.,  in  pari)  (see  supra). 
t  Certainly  referable  to  var.  aavasalcsae^  Teich  (anted^  p.  505). 

*  Reaumur  wrote  in  1736  (M6m,y  ii.,  p.  107) :  *'  Les  oeufs  ^toient  arranges  en 
spirale,  autour  d^une  petite  branche  d'epine,  comme  ceux  des  bracelets,  et  enchass^s 
aussi  dans  une  conche  de  gomme  qui  enveloppoit  imm^diatement  la  petite  branche. 
Le  ncm  pourtant  de  bracelet  ne  convenoit  pas  k  leur  assemblage,  parce  qu'il 
occupoit  une  trds-longue  ^tendue  de  la  branche;  d'ailleurs  ces  oeufs  n'^toient 
visibles  que  quand  on  avoit  enlevd  les  polls  qui  les  cachoient.  Ces  polls  ^toient 
extrdmement  fins,  d'une  tr^-jolie  couleur  de  gris  de  fouris ;  lis  n'etoient  point 
couches,  comme  le  sont  ceux  des  autres  nids  que  nous  avons  ddcrits ;  ils  etoient 
droits  et  comme  flottans,  quoiqu'ils  fussent  tr^s-procbes  les  uns  des  autres.  lis 
imitoient  ce  fin  duvet  dont  est  garni  le  corps  de  certains  oiseaux,  ou  les  polls  fins 
qui  se  trouvent  sur  le  castor  et  sur  d*autres  quadrupedcs  audessous  des  longs  polls. 
Au  reste,  I'arrangement  des  polls,  celui  des  oeufs,  celui  m^me  de  la  gomme  dans 
laquelle  sont  ench&sB<!s  les  oeufs  des  bracelets,  n'ont  plus  rien  qui  doive  nous 
paroltre  difficile  k  executer  par  un  papillon,  d^s  que  nous  s^avons  qu'il  a  un 
derri^  qui  peut  faire  tout  ce  que  feroit,  en  pareil  cas,  une  main  adroite." 
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Ovum. — Under  a  low  power,  the  egg  looks  as  if  streaked  with  fine 
dark  lines  (reminding  one  of  the  markings  of  a  yellow-hammer*s  egg) 
but  these  markings,  under  a  two-thirds  lens,  resolve  themselves  into 
silk  fibres  attached  to  the  egg.  The  latter  is  roughly  cylindrical, 
thickened  and  rounded  towards  the  micropylar  or  outer  end.  It  is 
pale  milky  white  in  colour,  with  an  almost  circular  depression  on  the 
upper  surface  of  the  egg.  The  shell  is  smooth,  somewhat  glistening, 
with  no  trace  of  ribbing,  but  showing  a  very  finely  and  minutely  pitted 
surface  under  a  two-thirds  lens.  The  micropylar  area  is  somewhat 
large  in  proportion  to  the  transverse  diameter  of  the  egg,  flattened,  and 
very  finely  reticulated.  The  cells  of  the  same  size  throughout  except 
round  the  micropyle  itself,  where  they  are  very  much  smaller  and 
arranged  in  a  steUate  manner.  The  micropyle  proper  is  very  slightly 
depressed  and  is  brown  in  colour. 

Habits  of  larva. — Linn6  noticed  the  gregarious  habits  of  the  larvss 
of  this  species,  and  wrote:  '*LarvflB  cohabitant  in  societate  sub  tentoriis 
cellulosis,  unde  migrant  pabulaturse,  redeuntque  per  foramina  ramis 
parallela."  Robson  characterises  it  as  being  more  gregarious  than 
any  other  British  species  of  Macro-Lepidoptera,  and  says  that  **  the 
larvae  spin  a  web  and  live  gregariously  until  full-grown,  and  cannot  be 
removed  from  the  web  with  any  certainty  of  rearing  them."  This  is 
hardly  so,  as  they  usually  leave  the  nest  some  days  before  they  are  full-fed. 
The  young  larvae  spin  a  web  wherever  they  go,  but  do  not  move  further 
from  their  tent  than  is  necessary  to  obtain  food,  although  this  may 
extend  to  a  yard  or  more.  They  increase  the  size  of  their  shelter  as 
they  spread  themselves  further  for  food,  but  always  retire  within 
their  domicile  when  not  feeding,  and  to  change  their  skin.  When 
full-fed  they  wander  off  alone,  and  spin  their  cocoons  solitarily. 
Massey  notices  that  the  webs  or  nests  vary  in  size,  some  are  of 
the  size  of  a  cricket  ball,  others  would  fill  a  quart  pot.  The 
difference  in  size  of  the  larvae  in  the  same  web  is  remarkable,  and 
is  possibly  due  to  overcrowding  in  the  webs,  the  weaker  ones 
suffering.  The  webs  are  generally  placed  near  the  top  of  a  white- 
thorn hedge  or  blackthorn  bush  and  are  very  conspicuous.  The  larvae 
are  very  fond  of  basking  in  the  sun.  Biding  observes  that  the 
larvae  denude  the  terminal  shoots,  and  abandon  the  web  about  a  week 
before  they  are  full-fed.  They  stray  from  the  nest  as  much  as  a 
distance  of  two  yards  at  least — further  if  the  supply  of  food  be 
insufficient.  They  form  bridges  of  silk  between  good  feeding-grounds, 
so  as  to  facilitate  the  return  to  the  nest.  They  feed  in  the  sunshine. 
The  web  of  the  nest  is  increased  in  size,  more  or  less  daily,  by  the 
formation  of  webs  of  tough  silk  spun  between  prominent  extended 
projections.  Hawes  states  that  some  of  the  nests  contain  more  than 
50  larvae.  Williams  says  that  he  found  full-grown  larvae  commonly, 
but  singly,  on  hedges  at  Southend,  these  had  evidently  left  the  web, 
the  usual  practice  with  larvae  in  their  last  instar.  Merrin  says  that  they 
remain  gregarious  until  the  change  to  the  pupal  stage,  but  this  does 
not  seem  to  be  always  so,  many  congeries  dispersing  directly  after  the 
last  moult.  Barrett  says  that  the  larvae  build  a  silken  covering  in 
which  they  live,  leaving  it  to  feed,  and  returning  to  it  to  rest.  .  .  . 
They  rest  on  the  surface  of  the  web  in  fine  weather,  basking  in  the 
sunshine,  and  crowd  within  it  when  the  weather  is  cold  or  wet. 
Newman  further  notes  that  when  quite  full-fed  the  larva  rests  in  a 
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straight  position,  but  on  being  annoyed  raises  the  anterior  extremity 
and  tacks  in  the  head,  assuming  a  somewhat  Sphinx-like  attitude, 
and  if  the  annoyance  be  continued  this  attitude  is  aggravated,  and  the 
larva  finally  falls  from  its  food-plant  forming  a  complete  ring.  Russell 
gives  {Kfit,  Rec,  xi.,  pp.  283-284)  a  most  interesting  account  of  a  nest 
of  larvae  that  he  found  in  an  exposed  position  on  the  branch  of  a  small 
hawthorn  tree  at  Polegate  on  May  21st,  1899.  He  says  that  "  the 
web  of  the  nest  was  compactly  and  evenly  woven.  It  was  about  six 
inches  in  length,  and  was  fastened  to  projecting  thorns  and  to  the  end 
of  the  branch.  Ingress  to  and  egress  from  the  interior  was  through 
one  small  opening  only.  A  single  larva  was  visible  on  the  exterior, 
the  remainder,  afterwards  ascertained  to  be  about  200  in  number,  being 
snugly  ensconced  within.  On  returning  home  the  following  day  the 
nest  was  fastened  to  the  branch  of  a  large  hawthorn  tree  growing  in  the 
garden,  and  covered  with  a  good  sized  gauze  net,  through  an  opening 
in  the  back  of  which  the  larvas  were  afterwards  supplied  daily  with 
increasing  quantities  of  their  food-plant.  The  larvae  when  taken  were 
three-quarters  of  an  inch  in  length,  and  had  apparently  undergone  at 
least  one  moult.  Upon  being  placed  upon  the  hawthorn  tree  they 
constructed  another  and  a  larger  nest,  enclosing  the  old  within  the  new. 
The  habits  of  the  larvas  were  most  interesting  to  watch.  Their  mode 
of  feeding  was  curious ;  they  seemed  to  make  short  and  hasty  snatches 
at  their  food-plant,  wasting  a  considerable  portion  of  it  in  doing  so. 
As  far  as  one  was  able  to  observe  they  fed  in  the  day  time  only,  prefer- 
ably in  the  early  morning  and  in  the  late  evening.  Generally  after  a 
meal,  at  night  time,  and  when  very  wet,  they  withdrew  to  the  interior 
of  the  nest.  It  may  have  been  a  coincidence  only,  but  whenever  they 
so  retired  one  of  their  number  remained  upon  the  exterior,  a  stationary 
sentinel  over  those  within.  In  addition  to  constructing  a  fresh  nest  the 
larvae  wove  lines  of  webbing  along  the  bare  branch  and  branchlets 
adjoining  it,  and  when  the  sun  shone  they  became  most  active,  racing 
after  one  another  along  the  webbing  at  a  surprising  rate.  OccasionaQy 
first  one  and  then  another  of  them  would  take  a  hasty  bite  at  a  leaf  of 
their  food-plant,  but  so  long  as  the  sun  was  shining  brilliantly  upon  them 
they  seemed  to  prefer  exercise  to  feeding.  If  disturbed  at  any  time, 
they  fell  from  where  they  were  lodged  to  the  bottom  of  the  net.  The 
larvae  moulted  twice  after  I  had  them,  the  first  moult  taking  place 
within  ten  days.  They  were  then  similar  in  appearance  to  the  figures 
1  and  la,  given  in  Buckler's  Larvae,  &c.,  though,  of  course,  not  so  large. 
They  again  moulted  about  the  middle  of  June,  and  after  this,  their 
final  moult,  they  were  most  beautiful  in  appearance,  and  I  deeply 
regretted  my  inability  to  paint  a  true  picture  of  one  of  them.  Accord- 
ing to  Newman  the  larvae  pupate  at  the  end  of  June,  but  although 
quite  one  half  of  those  I  had  were  by  this  date  fully  two  inches  in 
length,  and  apparently  full-grown,  they  showed  no  inclination  to  spin 
their  cocoons,  but  continued  to  feed  well  until  July  12th.  They  then 
commenced  to  pupate,  and  by  July  20th,  all  of  them,  with  the  excep- 
tion of  three  or  four,  had  formed  cocoons.  These  were  constructed 
either  within  their  nest  or  in  a  mixture  of  their  own  frass  and  dried 
pieces  of  wasted  food-plant. 

Larva. — The  iiewly  hatched  lan'a  has  the  head  not  especially  wide, 
inclined  to  be  tall,  dead  black,  surface  roughened,  slightly  notched  at 
crown,  with  a  few  scattered,  rather  short,  white  hairs.     Prothorax,  with 
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the  scutellum  fairly  conspicuous,  large,  wider  than  the  head,  and  follow- 
ing segments.  The  mesothorax  rather  less  than  prothorax,  the 
remaining  segments  of  the  hody  fairly  uniform  in  size.  The  segments 
rather  distinctly  separated  ;  skin  much  wrinkled,  in  colour  almost 
black ;  the  tubercles  rather  tall  and  slender,  the  anterior  trapezoidals 
rather  larger  than  other  tubercles  ;  the  posterior  trapezoidals  very 
small,  hardly  noticeable.  The  anteriors  bear  three  (or  four)  long  hairs, 
the  posteriors  two  small  ones.  The  lateral  tubercles  appear  to  be  the 
supra-,  sub-  and  postspiracular,  and  each  of  these  seems  to  bear  two 
hairs.  The  body  hairs  long  (especially  the  dorsal),  white  and  very 
slightly  serrated ;  the  longest  hairs  at  least  half  the  length  of  the  larva. 
The  anal  segment  is  dull  grey  in  colour,  the  anal  claspers  are  spread 
widely;  the  prolegs  and  anal  claspers  light  grey  (Bacot,  May  9th,  1897). 
Adult  larva :  The  head  is  small,  tending  to  be  square  or  trapezoidal  in 
outline ;  the  surface  dull,  except  the  triangular  clypeus  which  is  shiny ; 
colour  black  with  a  narrow  white  streak  along  the  median  suture.  The 
body  tapers  slightly  from  the  abdominal  segments  to  the  head,  other- 
wise of  fairly  even  thickness  ;  the  true  legs  black  and  shiny ;  the 
prolegs  reddish  ;  the  body  velvety  black  in  colour,  rather  duller  and 
with  a  bluish  tint  on  the  intersegmental  membranes  and  ventral  area. 
The  head  and  body  covered  with  numerous  scattered  fine,  simple, 
tapering  hairs  of  variable  lengths,  a  few  of  those  on  head  and 
prothorax  black,  the  others  bright  brown  in  colour.  On  the  dorsal 
area  of  each  segment  from  the  mesothorax  to  the  8th  abdominal 
(inclusive)  are  situated  two  large  patches  of  fine  furry  hairs,  one  on 
either  side  of  the  median  line.  These  hairs  look,  to  the  naked  eye, 
similar  to  the  urticating  hairs  of  Lasiocatnpa  qmrciis^  being  short,  fairly 
closely  set,  and  all  of  about  the  same  length.  There  is  a  broken  and 
irregular  subdorsal  white  band  with  a  well-marked  short  transverse 
band  jutting  from  it  at  right  angles  towards  the  median  line,  and 
placed  just  behind  the  patch  of  fur-like  hairs,  there  is,  too,  a  less 
strongly  developed  similar  transverse  extension,  rising  from  the 
summit  of  an  upward  crenulation  of  the  band,  and  passing  imme- 
diately in  front  of  the  fur-like  patch.  There  are  also  disjointed 
remnants  of  a  narrow,  white,  subspiracular  band  and  of  a  narrow, 
double  mediodorsal  white  streak.  This  last  is  represented  by  a  pair 
of  dots  on  the  meso-  and  metathorax  and  a  short  pair  of  dashes  on 
the  anterior  edge  of  the  abdominal  segments.  Occasionally  there  is  a 
second  dash  faintly  marked  on  the  posterior  edge  of  the  latter  abdominal 
segments.  What  strikes  one  about  the  white  markings  is  the  tendency 
of  the  mediodorsal  and  subdorsal  series  to  form  a  border  (more  or  less 
complete)  to  the  patches  of  short,  fur-like  hairs,  thus  throwing  them 
into  greater  prominence.  Between  the  meso-  and  metathorax,  and 
between  the  metathorax  and  1st  abdominal  segment  is  an  extension 
backwards  from  near  the  junction  of  the  posterior  transverse  dashes 
with  the  subdorsal  band  proper.  This  backward  extension  joins  or 
nearly  joins  the  front  end  of  the  subdorsal  band  on  the  following 
segment  and  there  is  no  anterior  transverse  extension  of  the  subdorsal 
band  on  the  metathorax  and  the  1st  abdominal.  The  short  fur-like  hairs 
underaj-inch  objective,  prove  to  be  spindle-shaped  needle-like  hairs,  very 
similar  in  general  appearance  to  those  of  Lasiocatnpa  quercus  and  Macro- 
thylacia  ruhi,  but  slightly  different  at  base,  and  with  minute  serrations 
which  are  not  found  on  those  of  L.  querciis.  They  are  doubtless  urticating. 


510  BBinSH  UEPIDOPTBSA* 

hairs  (Bacot).  Newman  {Entom,^  vi.,  p.  265)  describes  the  larva  as 
follows :  Head  scarcely  narrower  than  prothorax,  snbglobose  ;  body 
almost  uniformly  cylindrical,  covered  with  silky  hairs.  Colour  of  head 
almost  black,  of  the  body  intense  velvety  black,  having  on  each  side  a 
narrow  interrupted  yellow- white  stripe,  which,  on  each  segment,  emits 
a  branch  towards  the  dorsum  at  right  angles  with  itself.  On  the  8th 
abdominal  segment,  these  branches  nearly,  and  sometimes  quite,  unite 
on  the  back,  and  midway  between  each  two  branches  is  another  aborted 
branch,  sometimes  reduced  to  a  mere  spot.  The  shorter  hairs  on  the 
dorsal  surface  are  rich  sienna-brown,  very  bright  and  vivid,  and 
disposed  in  two  longitudinal  series  of  subquadrate  and  nearly  contiguous 
patches ;  the  longer  hairs  are  mostly  on  the  sides,  paler  and  tipped 
with  grey  ;  the  true  legs  black  and  glabrous,  the  ventral  prolegs  red, 
the  anal  prolegs  pitchy-black.  The  ventral  surface  is  smoke-coloured. 
Some  years  afterwards  Newman  (Bnttsh  Mothsy  p.  42)  gave  another  de- 
scription of  the  larva  in  which  he  states  that  '^  the  lar\'a  is  slightly  hairy, 
has  three  white  spots,  and  two  red  warts  on  the  back  of  each  segment, 
and  with  a  pale  grey  line  on  each  side."  Comparing  larvae  obtained  in 
North  Wales,  with  this  description,  Perkins  observes  that  they  have 
*'  no  red  warts  on  the  back,  have  four,  two,  or  no  white  spots,  have  a 
yellow  line  instead  of  the  pale  grey  lateral  stripe,  interrupted  at  each 
segment  where  it  turns  at  right  angles  halfway  up  the  back  and  forms 
the  border  to  a  square  velvety  patch  of  short  orange-brown  hairs ;  the 
claspers  coral-red.'*  Buckler  figures  (Larvae,  Ac,  pi.  xlviii.,  fig.  la) 
the  larva  before  the  first  moult — with  green  ground  colour,  grey 
dorsum,  and  black  subdorsal  segmental  patches.  It  is  exceedingly 
different  from  the  figures  {lb,  Ic  and  Id)  of  the  larvae  in  their  mature 
attire.  In  all  the  latter  the  ground  colour  is  black  with  a  slaty  tinge, 
but  the  size  of  the  subdorsal  patches,  the  amount  of  yellow  surrounding 
them,  and  the  consequent  variation  in  the  quantity  of  the  ground 
colour  exposed  are  very  noticeable.  Barrett  observes  that  the  larvae  are 
not  very  variable,  though  the  colour  of  the  large  subdorsal  spots  varies 
from  yellowish-white  to  red. 

Comparison  of  labvje  of  L.  vab.  abbusgula  and  L.  lanestbis. — 
In  the  larva  of  L.  var.  arhmculae  (from  Arolla),  the  white  bands  of  the 
larva  of  typical  L.  lanestHs  are  broken  up  into  spots  ;  it  has  yellow 
instead  of  red  prolegs,  and  a  shiny  instead  of  a  dull  head.  The  central 
suture  of  the  head  is  dull  brown  instead  of  white.  Traces  of  the 
broken  double  mediodorsal  line  of  L.  lanestris  are  represented  only  by 
the  anterior  pair  of  spots  on  the  meso-  and  metathoracic  segments. 
The  anterior  and  posterior  extensions  at  right  angles  to  the 
longitudinal  subdorsal  band  are  represented  only  by  two  disconnected 
spots,  one  before  and  one  behind  each  patch  of  dorsal  fur.  The  sub- 
dorsal band  itself  is  also  broken  up  into  a  series  of  disconnected  white 
spots.  [In  spite  of  the  form  of  the  foregoing  notes,  which  suggest  that  the 
larva  of  L.  var.  arbiisculae  is  a  direct  derivative  of  the  larva  of  L.  lanestriSf 
1  am  inclined  to  think  that  exactly  the  contrary  is  the  fact,  and  that 
our  larval  form  of  L.  lanestris  has  developed  its  still  broken  bands  from 
the  disconnected  spots  of  the  larva  of  //.  var.  arhmculae.  The  hairs 
and  the  short  dorsal  fur-like  urticating  hairs  of  the  latter  are  exactly 
as  in  the  larva  of  L.  la^iestrh^  (Bacot). 

Pupation. — The  cocoons  are  usually  firmly  fixed  to  twigs  of  white- 
thorn or  blackthorn,  sometimes  two  or  three  cocoons  near  together. 


LAOHNBIS  LANB8TBIS.  611 

In  a  breeding-cage  they  are  spun  to  twigs,  in  curled  leaves,  or  in  a  comer 
of  the  cage,  and  sometimes  seven  or  eight  are  spun  together  so  firmly 
that  they  cannot  be  separated  without  injuring  the  cocoons  (Massey). 
Greene  notices  that  he  once  found  two  cocoons,  in  October,  at  roots  of 
elm,  no  hawthorn  being  near  at  hand.  Battley  finds  the  cocoons 
among  dead  hawthorn  leaves,  and  Robson  says  that  the  larvae  generally 
spin  up  among  the  rubbish  about  the  bottom  of  a  hedge.  Lambillion 
observes  that  the  cocoons  are  made  up  under  moss  or  grass  not  far 
from  the  feeding-places  of  the  larvae ;  whilst  Bidley  says  that  they  are 
sometimes  made  quite  openly,  and  in  winter  may  be  found  attached  to 
stems  of  hawthorn. 

CocooN. — The  larva  spins  a  compact,  oval,  brown  cocoon,  about 
three-quarters  of  an  inch  long,  and  rather  more  than  three-eighths 
broad.  The  inside  of  the  cocoon  is  paler  than  the  outside,  and  looks 
smooth  to  the  naked  eye,  but  it  is  really  lined  with  yellowish  silk  which 
appears  to  be  quite  glossy  under  a  lens.  The  silk  forming  the  outer 
part  of  the  cocoon  is  hardened  with  a  paste  composed  of  calcium 
oxalate,  the  silk  comprising  but  a  small  part  of  the  whole.  The  latter 
forms  a  very  loose  and  open  framework  which  is  first  constructed  by 
the  larva,  and  serves  as  a  foundation  for  the  oxalate  of  lime  which  the 
larva  pours  upon  it.  This  latter  is  secreted  by  the  Malpighian  tubules 
of  the  larva,  and  appears  to  be  poured  from  the  anus.  Hewett  says  : 
The  lid  of  the  cocoon  is  plainly  visible  long  before  the  moth  emerges, 
and  chips  ofif  with  quite  a  clean  edge.  The  cocoon  itself  is  made  of  two 
distinct  layers,  the  outer  hard  and  with  air-holes,  the  inner  soft,  of  the 
texture  of  very  fine  brown  paper  without  any  holes  at  all.  The  two 
separate  pretty  easilv  if  a  cocoon  be  pulled  to  pieces.  Borkhausen  says 
that  the  cocoon  is  like  that  of  L.  everia^  but  is  not  internally  lined  with 
hairs  as  in  the  latter,  but  with  threads.  To  facilitate  the  emergence 
of  the  imago  the  cocoon  is  provided  with  a  lid,  and  in  the  side  it  has  a 
'*  Luftloch." 

Double  and  composite  cocoons. — Cocoons  containing  two  (and  more) 
pupae  are  occasionally  found  in  this  species,  t.^.,  the  cocoon  has  been 
spun  in  common  by  the  larvae,  and  utilised  for  pupation.  Hoffmann 
(of  Thurnau)  in  1802,  writes  {Naturforscher,  xxix.,  p.  230)  that,  on 
August  9th,  1799,  he  found  a  nest  of  26  almost  full-fed  larvae  of  L. 
lanestns  on  a  birch  in  a  wood  on  the  mountains.  They  soon  spun  up, 
not  one  died,  but  fourteen  made  separate  cocoons,  six  of  the  others 
spun  up  two  by  two  in  common  cocoons,  and  six  others  three  by  three, 
so  that  they  only  made  nineteen  cocoons  between  them.  Opening 
nearly  all  the  double  and  triple  cocoons,  easily  distinguishable  by  their 
larger  size,  he  found  that  only  one  larva  (one  of  a  three)  had  failed  to  pupate. 
Not  one  emerged  in  1800,  but  they  were  all  quite  healthy  at  the  end  of 
May.  Eussell  observed  that,  of  a  large  brood  he  reared,  some  spun 
double  cocoons,  whilst  in  other  instances  a  general  cocoon  was  formed 
by  three  or  more  of  the  larvae.  As  imagines  only  emerged  in  one  or 
two  instances  from  these  cocoons  several  were  opened.  The  majority 
contained  two  dead  larvae,  others  three,  and  the  largest  as  many  as 
eleven,  the  larvae  having  failed  to  complete  their  pupation.  The 
formation  of  these  cocoons  certainly  appears  to  have  resulted  from 
the  overcrowding  of  the  larvae.  Hervey  records,  in  1871,  three  or  four 
instances  in  which  two  larvae  used  the  same  cocoon  with  no  partition 
inside.  Hawett  recordsi  in  1890|  an  unusually  large  cocoon,  containing 
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two  pupaa  squeezed  together  and  with  no  partition  between  them. 
Foddy  mentions,  in  1890,  three  cocoons  with  two  pupae  in  each. 
Pearson  also  records  an  instance  of  a  cocoon  with  two  pupae.  Vaughan 
found  among  many  cocoons  made  by  this  species,  two  much  larger 
than  the  rest,  and  each  of  these  was  found  on  being  broken  open  to 
contain  two  dead  larvae.  He  further  notes  that  Bond  had  observed  a 
cocoon  with  three  inmates.  Thouless  records  two  similar  cocoons  each 
containing  two  pupae. 

Variation  nr  coloub  of  ooooons. — Poulton  found  that  the  cocoons 
of  this  species  were  of  various  shades  of  colour,  and  supposed  this  to 
be  due  to  the  influence  of  the  colour  of  the  environment,  among  which 
the  cocoons  were  spun,  upon  the  larva,  and  he  further  assumed  that  the 
latter  had  the  power  of  adjusting  the  colour  of  the  cocoons  to  their  en- 
vironment as  a  means  of  concealment  from  their  enemies.  Newman 
reported  that  cocoons  spun  on  white  paper  were  creamy-white  in 
colour,  whilst  those  spun  among  leaves  were  dark  brown  in  colour,  the 
leaves  becoming  when  dead  of  the  same  tint  as  the  cocoon.  From 
this  also  it  was  deduced  that  the  dark  brown  colour  was  highly  pro- 
tective. It  was,  however,  discovered  that  the  normal  brown  colour  of 
the  cocoons  of  this  species  was  due  to  a  red-brown  viscous  fluid,  which 
is  voided  on  the  silk  by  the  spinning  larva,  and  which  becomes  dark 
brown  on  exposure.  This  colour  has,  undoubtedly,  a  great  protective 
value  in  nature,  and  pale  cocoons  are  very  rarely  observed  except  when 
spun  by  larvae  reared  under  artificial  conditions.  The  explanation  of 
the  coloration  of  these  pale  cocoons  now  became  simple.  It  was 
observed  that  if  a  larva  were  disturbed  just  as  it  was  about  to  spin,  it 
voided  the  greater  part  of  the  red-brown  fluid  owing  to  the  disturbance, 
and  then,  whatever  the  colour  of  the  environment,  the  larva  spun  a 
pale  cocoon,  having  already  lost  the  colouring  matter,  with  which  it 
would,  normally  have  stained  the  cocoon.  It  was  also  noticed  that  if 
larvae  were  removed  from  their  food  and  starved  for  three  or  four  days 
previous  to  spinning,  they  also  spun  pale  cocoons ;  and  so,  also,  did 
larvae  whose  constitutions  had  been  undermined  by  parasites.  Some 
of  these  pale  cocoons  were,  indeed,  quite  white.  Bateson  considers 
that  the  colouring  matter  is  probably  a  chlorophyll  product,  and  this 
is  the  reason  that  the  hue  of  the  normally  dark  coloured  cocoons,  bears 
such  a  striking  resemblance  to  decayed  or  decaying  leaves.  He  further 
considers  that  it  comes  from  the  alimentary  canal,  but  is  not  certain 
whether  it  be  voided  from  the  mouth  or  anus.  It  would  appear, 
therefore,  that  the  substance  with  which  the  silk  is  stained,  is  entirely 
different  from  that  with  which  the  cocoon  is  hardened.  The  variation 
in  the  colour  of  tho  cocoons  extends  from  dark  black-brown  (the  tint 
of  black  coflfee),  through  dark  brown,  pale  brown,  cream-colour,  to 
those  that  are  absolutely  white.  The  pale  cocoons,  as  might  be 
supposed  are,  as  a  rule,  thin  and  papery,  whilst  the  dark  cocoons  are 
stout,  stiff  and  shiny.  Eussell  notes  of  a  batch  of  cocoons  that  he  had 
from  larvae  reared  in  confinement  that  the  majority  were  of  a  whitish 
tint,  a  few  were  brownish,  and  one  or  two  pale  greenish. 

Pupa. — The  pupa  is  large  for  the  size  of  the  cocoon,  the  segments 
increasing  in  width  from  the  head  to  the  fourth  abdominal.  It  is  pale 
brown  in  colour,  the  ventral  appendages  and  wings  paler,  and  some- 
what transparent.  The  dorsal  area  is  rather  darker,  and  there  is  a 
slender  mediodorsal,  blackish  line.     VentrdUy:  The  head  is  prominent, 
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the  labrum,  mandibles,  labial  palpi,  and  the  maxillie  well-developed, 
and  enclosed  with  the  first  and  second  pairs  of  legs  by  the  antennsa, 
the  tips  of  the  third  pair  of  legs  only  showing  just  beyond  the  apices 
of  the  wings.  The  antennae  reach  nearly  to  the  apices  of  the  wings 
and  enclose  a  comparatively  large  area  (a  character  very  noticeable  in 
the  pupse  of  species  belonging  to  this  family).  The  glazed  eye  is 
almost  of  the  same  pale  brown  colour  as  the  general  hue  of  the  pupa, 
and  is  very  large  and  prominent.  The  wings  are  so  transparent  that 
the  ventral  portions  of  the  first  three  abdominal  segments  are  more  or 
less  visible.  The  sexual  organs  are  very  distinct,  and  there  are  marks 
on  the  venter  of  the  abdominal  segments  6-8,  which  suggest  the 
position  of  the  prologs.  Dorsally :  The  frontal  part  of  the  head  with 
two  well-defined  prominences.  The  prothorax  well-developed ;  the 
mesothorax  large  and  prominent,  the  prothoracic  spiracle  low  down  Tin 
contact  with  the  antenna),  black,  ill-developed  and  inconspicuous ;  tne 
metathorax  not  prominent,  but  well-developed  laterally,  where  it  gives 
rise  to  the  posterior  wings.  The  abdominal  segments  increase  in  size 
from  the  Ist  to  the  4th,  and  then  decrease  to  the  anal  segment. 
Laterally  :  The  abdominal  spiracles  are  large,  well-developed,  with 
black  centres  and  prominent  red-brown  rims,  on  abdominal  segments 
2-7,  but  aborted  on  8  (and  apparently  also  on  9).  The  cremastral 
area  is  very  rounded,  and  smooth  with  the  exception  of  a  few  stray 
black  hairs.  Borkhausen  notes  that  the  pupa  is  similar  to  that  of  L. 
evei^^  and  has,  like  that,  two  elevated  knobs  on  the  front  segment. 

Parasites. — Fiftv  per  cent  of  the  individuals  in  many  broods 
appear  to  be  attacked  by  dipterous  and  hymenopterous  parasites. 
Mera  exhibited,  on  March  15th,  1898,  at  the  City  of  London  Entomo- 
logical Society,  a  cocoon  of  L.  lanestris^  in  which  he  had  found  the 
larval  skin,  two  pupa-cases  of  parasitic  diptera,  one  large  and  one 
small,  the  dead  imago  that  had  emerged  from  the  larger  pupa,  but 
which  had  not  been  able  to  escape  from  the  compact  walls  of  the 
cocoon,  whilst  the  leg  of  a  dipterous  imago  protruded  from  the  smaller 
pupa,  but  there  had  been  no  room  for  its  emergence.  Species  noted : 
Eimjlabiis  dinis,'^'  Grav.  (Bignell),  PJiaeoijenes  calopm,  Wesm.  (Bignell), 
Ophion  obscurus  (Bairstow). 

Food-plants. — Tiliaf  Pnmus  Bpinosa,  Salix  (Linn6),  whitethorn, 
bramble  (Riding),  plum  (Foddy^,  elm  (Raynor),  ling  (Wylie),  birch 
(Bower),  sallow  (A.  H.  Jones),  cnerry,  birch,  willow  (Kaltenbach),  oak 
(Esper),  fruit-trees  (Dickore),  apple  (Burrows),  plum  (Miller),  Salia 
caprea  (Hering),  Alniis  viridis  (Frey),  Vaccinimn  uliginosujnf  Corylus, 
Saliv  fratjilis,  Sorbus,  Khamnus  (Riihl),  dwarf  sallow  (Teich),  Pyrus 
(Graeser),  apricot  (Hoffmann). 

Habits  and  Habitat. — The  imago  is  rarely  seen  wild.  The  male 
is  not  attracted  by  light,  but  the  female  is  now  and  again  obtained 
near  a  batch  of  eggs  on  a  hawthorn  twig.  Barrett  notes  that  on  one 
occasion  he  picked  a  hawthorn  twig  on  which  a  batch  of  eggs  had  been 
laid  and  hal  carried  the  twig  some  distance  before  he  observed  that 
what  he  had  taken  for  a  dead  leaf  on  the  twig  was  the  female  {vide,  anUa, 
pp.  446-447).  Imagines  frequently  beaten  out  of  small  hedges  and 
from  tree- trunks  in  March  and  April  in  the  Zurich  district  (Riihl).    It 

*  Sauveur  has  (Ann,  Soc,  Ent.  Belg.^  v.,  p.  70)  a  brief  note  on  the  ovipoeition 
of  Eurylabus  dirus  in  the  skin  of  L.  lanestris, 
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appears  to  be  an  occasional  habit  for  a  preponderance  of  one  sex  to 
emerge  from  particular  broods,  but  this  may  be  due  to  the  conditions  i 

of  rearing  them  in  confinement,  the  larvae  of  one  sex  being  killed  off, 
yet  this  is  not  always  so,  for  W.  E.  Nicholson  records  that,  in  a  brood 
he  once  had,  all  the  specimens  that  emerged  one  year  were  males,  whilst 
those  which  emerged  next  year  were  females,  and  Wilson  observes 
'  that  of  sixteen  pupsp,  he  bred  five  females  one  year,  all  the  rest  going 
over.  Standfuss  gives  (Handbuchj  &c.,  p.  190)  details  of  four  years* 
results  in  breeding  the  species,  in  which  the  proportion  of  the  sexes 
worked  out  as  follows  :  1889—89  ^  s,  81  ?  s;  1890—212  <?  s,  198  $  s; 
1891—128  a^  s,  119  ?  s ;  1892— 157 c3^  s,  152  ?  s,  ue,,  a  total  of  686  3^  s 
compared  with  650$  s.  The  insect  is  in  some  years  exceptionally  abundant. 
Walker  notes  twenty  nests  in  a  mile  by  the  roadsides  at  Pickering,  in  1896 
but  states  that,  in  spite  of  the  abundance,  the  larvae  do  no  permanent 
damage.  Harwood  records  thousands  of  larvae  in  1867,  in  the 
Colchester  district.  Barrett  says  that  it  is  most  plentiful  in  coast 
districts,  but  this  is  more  than  doubtful.  Still  records  it  from  the 
moors  in  Devonshire,  and  Wylie  on  the  heaths  of  Perthshire.  Holland 
says  the  larvae  are  locally  common  on  hedges  in  Berks  and  Oxon, 
Vaughan  in  lanes  in  Essex,  Christy  on  exposed  parts  of  the  downs  at 
Emsworth.  Bower  observed  it  on  rough  ground  near  the  sea  at  East- 
bourne, Prout  on  hedges  on  marshy  ground  at  Benfleet,  and  Chaney 
says  that  it  is  not  uncommon  in  the  woods  at  Chattenden.  Very 
abundant  in  1868,  at  Badyworth,  in  Somerset,  one  web  was  found  on 
the  top  of  a  dwarf  hawthorn  hedge  containing  about  60  almost  full-fed 
larvae.  At  the  bottom  of  the  web  was  about  a  quart  of  frass.  Most  of  the 
imagines  from  these  emerged  the  following  February,  a  very  few  went  over 
until  the  next  year  (T.  Briggs).  Very  irregular  in  appearance,  sometimes 
20  or  80  nests  in  the  hedges  round  Hertford  in  one  season  (Stephens) ; 
on  whitethorn  hedges  at  Cambridge  and  Leamington,  on  blackthorn  at 
Windermere,  in  woods  on  sallow,  at  Whitwell  and  Aylsham  (Freeman); 
common  on  the  exposed  hawthorn  hedges  leading  to  the  downs  at 
Salisbury  (Ridley) ;  common  near  Bath,  the  larval  nests  conspicuous, 
and  not  unlike  a  wasp's  nest  at  a  distance  (Greer) ;  abundant  on  the 
hedgerows  of  whitethorn  and  blackthorn  at  Pickering,  in  July,  1897, 
there  were  nests  almost  every  few  yards  along  the  roadsides  (Ash)  ; 
found  on  the  hedges  and  commons  in  the  Weald  of  Sussex  (Nicholson) ; 
common  on  hawthorn  hedges  in  Worcestershire  (Rea) ;  everywhere  on 
hawthorn  hedges  in  the  Brighton  district  (Merrifield)  ;  on  roadside 
hawthorn  hedges  at  Aylesbury  (Bayne) ;  on  a  blackthorn  hedge  in  the 
New  Forest,  June,  1897,  we  found  a  tough  web  about  a  quarter  of  a 
yard  long,  thick,  white,  and  almost  pear-shaped,  with  I  should  think 
hundreds  of  larvae  inside,  the  imagines  emerged  the  following  February 
(Cowl) ;  prefers  the  cliff  slopes  between  Southend  and  Benfleet,  not  so 
common  inland  (Whittle);  larvae  very  abundant  on  the  stunted  black- 
thorn bushes  growing  on  the  Magilligan  sandhills  in  the  Londonderry 
district  (Campbell) ;  very  common  in  the  larval  stage  on  hawthorn 
hedges  at  Uriage,  the  larva  full-fed  at  the  end  of  June  (Oberthiir);  egg- 
batches  to  be  found  on  twigs  of  hawthorn,  one  such  April  6th,  1899,  at 
Warnant,  on  the  Meuse  (Lambillion) ;  larvae  abundant  on  the  Stepenitz 
turf  moor  nr.  Gnageland  (Hering). 

Pupal  habits — Extended  duration  of  pupal  stage. — It  is  in  the 
pupal  stage  that  the  habits  of  this  species  are  the  most  remarkable. 
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Gascoyne  records  that  on  the  morning  of  March  18th,  1860,  he  placed 
a  box  containing  800  pupaa  on  a  chimney-piece,  that  felt  warm  to  the 
hand ;  in  three  hours  49  males  and  4  females  emerged ;  moved  the 
box  back  to  cooler  place  in  the  evening ;  next  morning  no  more  had 
emerged,  so  moved  box  again  to  chimney-piece ;  in  less  than  two  hours 
25  others,  14  males  and  11  females,  emerged.  The  power  of  existing 
for  several  years  as  pupa,  and  then  successfully  emerging,  is  perhaps 
more  marked  in  this,  than  any  other  known  species  of  lepidoptera. 
Thornewill,  however,  says  that  he  can  get  the  moths  to  emerge  without 
trouble  by  putting  the  cage  with  the  cocoons  into  the  sun  early  in  March, 
when  they  will  swarm  out  like  flies.  He  states  that  he  once  bred 
fifteen  in  half  an  hour.  Miss  Kimber  says  that  the  imagines  usually 
emerge  from  12.0-1.80  p.m.  Hewett  gives  4  p.m.  Bussell  states  that 
he  placed  the  cocoons  resulting  from  a  large  brood  of  200  larvsB  (anteaf 
p.  508)  on  moss,  kept  them  in  an  unheated,  well-aired  room  through- 
out the  autumn  and  winter,  occasionally  damping  them,  and  obtained : 
April  1st,  1899—14  ^^  s,  9  ?  s ;  April  4th— 16  ^  s,  27  ?  ;  April  6th 
— 7  ^  s,  4  ?  s  ;  April  7th— 11  <y  s,  9  ?  s ;  April  10th— 8  <y  s,  15  ?  s ; 
April  11th — 8  ^  s,  8  $  s.  The  imagines  commenced  to  appear  at  9  a.m., 
and  continued  to  do  so  until  6  p.m.,  the  majority  emerging  in  the  late 
afternoon.  Of  the  58  ^  s  and  72  $  s  which  emerged  2  (^  s  and  4  $  s 
only  were  crippled,  but  the  hind  wings  of  5  per  cent,  of  the  3^  s  and  20 
per  cent,  of  the  $  s  were  imperfectly  formed.  There  are  still  remain- 
ing about  80  of  the  single  and  half  a  dozen  of  the  composite  cocoons, 
with  pupae,  those  of  the  former  possibly  going  over  to  emerge  another 
year,  but  it  is  doubtful  whether  the  latter  will  do  so.  Woodforde 
states  that  he  has  obtained  large  numbers  of  emergences  towards  the 
end  of  January,  after  the  pupae  had  lain  over  two  winters,  by  putting 
the  box  in  which  they  were  kept,  with  a  glass  over  it,  in  the  window 
in  bright  sunshine.  The  temperature  in  the  box  would  then  be 
between  90°  F.  and  100°  F.,  and  under  these  conditions  they  will 
emerge  and  buzz  about  like  bees.  Hoffmann  (of  Thumau),  in  1799 
{Naturforschery  xxviii.,  pp.  87  et  seq.),  gave  an  account  of  his  breed- 
ing L.  lanestnSf  from  a  nest  of  265  larvae  obtained  June  18th,  1798. 
Of  these  he  selected  125,  and  fed  them  on  apricot  leaves;  before 
maturity  47  died,  and  the  remainder  spun  up  July  10th-14th.  From 
February  lst-15th,  1794,  20  <?"  s  and  29  $  s  emerged,  and  of  these  8(J^  s 
and  14  $  s  were  crippled  ;  in  the  first  thirteen  days  all  the  males,  but 
only  a  few  females  emerged,  in  the  last  two  days  the  remainder  of  the 
females ;  after  this,  none  appeared  until  November  12th  when  one  $  ,  a 
cripple,  emerged.  In  1795,  on  March  1st,  S  g^s  (one  a  cripple),  and  on 
March  12th,  1  $  emerged.  In  1796,  about  the  same  time  of  year,  a 
few  more  emerged.  In  1797,  on  February  14th  and  February  25th, 
two  males  emerged ;  later  in  the  same  year  he  opened  nearly  all  the 
remaining  21  cocoons ;  the  greater  part  of  the  pupae  were  dead,  and 
dried  up,  some,  however,  were  still  healthy,  and,  on  February  15th, 
1798,  2  ^  s  emerged,  on  February  27th,  2  ^  s,  on  March  8rd,  1  ?  ,  the 
last  three  cripples,  but  very  active.  Two  healthy  pupae  were  stiU  going 
over.  From  pupae  received  by  us,  in  1880,  one  emerged  in  1881, 
another  in  1882,  two  in  1883,  and  the  remaining  pupa  opened  in  March, 
1884,  was  found  to  contain  a  fully  formed  imago,  which  expanded  its 
wings  after  being  carefully  removed  from  the  pupa.  Bobson  says  that 
imagines  from  one  brood  he  had,  came  out  during  four  or  five  successive 
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years  on  March  4th-5th.  Hervey  records  that  two  specimens  that 
pupated  on  July  8th,  1869|  did  not  emerge  until  March  18th,  1874. 
8Iad6n  observes  that  larvaB  taken  at  Burghclere  on  June  2drd,  1879, 
produced  imagines  on  March  6th,  1881,  January  1st,  1882,  March  drd, 
1888,  and  April  2nd,  1884.  Slade  reports  that  100  pupse  were  obtained 
from  a  nest  of  larvae  taken  in  1869  at  Buckingham,  of  these  15  emerged 
in  February,  1870,  12  in  February,  1871,  a  few  in  February,  1872,  and 
a  few  in  1873.  Larvae  obtained  by  Todd  in  1866,  produced  about  100 
pupae  ;  of  these  the  first  moth  emerged  February  2nd,  1867,  others 
following,  in  1868,  the  next  emergence  was  on  February  20th,  1869,  then 
on  April  6th,  1869,  whilst  others  remained  in  the  pupal  stage  after  this 
date.  Adkin  records  that  he  fed  up  a  brood  of  larvae  in  1891,  there  were 
no  emergences  in  1892,  but  about  a  half  of  the  pupae  disclosed  imagines 
in  the  early  spring  of  1898.  Larvae  obtained  August,  1896,  at  Poulton, 
several  imagines  emerged  March  21st-April  25th,  1897»  some  lying 
over  (Clutten);  an  imago  emerged  February,  1897,  from  an  1894  larva 
(Moss).  Gribble  notes  that  from  a  larva  taken  at  Stokesley  in  1895, 
a  female  emerged  February  18th,  1898.  Atmore  observes  that  he  has 
reared  moths  from  four-year-old  cocoons.  Bobson  also  notes  that  his 
brother  at  Stockton-on-Tees,  reared  a  number,  some  of  which  emerged 
on  almost  the  same  day  in  February,  over  six  or  seven  years.  Baker 
says  that  he  found  the  larvae  common  at  Ghagford  in  1887,  these 
pupated  in  due  course,  and  the  imagines  emerged  over  a  period  of  four 
years.  Speyer  observes  that  from  Waldeck  larv©  which  pupated  in  1855, 
part  of  the  imagines  emerged  March,  1856,  two  in  1857,  and  the  last 
female  in  February,  1859.  He  further  notes  {Stett,  EnU  ZeiLj  xlix., 
p.  205)  that  to  pass  a  second  year  in  the  pupal  stage  is  quite  an 
ordinary  thing,  also  a  third,  once  he  knew  of  a  fourth,  but  in  June, 
1882,  two  larvae  of  this  species  pupated,  the  pupa  from  one  of  these 
larvae,  kept  in  an  unheated  room,  produced  an  imago  April  4th,  1887, 
whilst  the  other  was  still  a  pupa  on  July  16th,  1888,  and  then  showed 
no  sign  of  wing-development  although  living  and  quite  healthy.  It 
finally  emerged  on  April  9th,  1889.  The  emergence  of  an  imago 
after  a  pupal  stage  lasting  five  years  is  mentioned  by  Treitschke. 
Zeller,  of  Balgrist,  records  examples  of  L,  var.  arhmculae  going  over 
in  the  pupal  stage  for  eight  winters,  and  then  emerging ;  Standfuss 
also  obtained  several  imagines  of  this  form  after  a  pupal  stage 
extending  over  four  and  six  winters.  The  cause  of  this  delay  in 
emergence  is  not  known.  It  certainly  is  not  lack  of  temperature  at 
the  right  time,  for  of  many  pupas  subjected  to  identical  conditions, 
some  emerge,  others  go  over.  Edmunds  records  that  in  1860,  many 
pupae  kept  in  a  warm  room  went  over  until  another  season,  yet  two 
kept  in  a  cold  cellar  emerged  on  April  6th  and  7tb.  Pierret  con- 
sidered that  the  delay  was  caused  by  the  hardness  of  the  cocoon  of  this 
species,  which  rendered  it  impenetrable  to  the  vivifying  action  of  the 
air,  and  asserted  that  those  species  which  had  exceptionally  hard 
cocoons  were  those  which  remained  longest  in  the  pupal  state  {Ann, 
Soc,  Ent.  France,  1846,  p.  xl).  The  most  remarkable  factor  in  the 
case  is  that  living  organisms,  whose  tissues  must  perform  at  least 
some  vital  functions,  can  live  such  a  long  period  of  time  without 
food  and  without  apparently  drawing  on  their  own  reserve  material  (if 
any)  and  ultimately  produce  a  perfect  insect  of  full  size  and  colour, 
and  differing  in  no  way  apparently  from  that  which  would  have  been 
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produced  had  it  emerged  after  only  one  winter's  hybematioDi  instead 
of  from  two  to  seven  years. 

Time  of  appearance. — From  February  to  April  according  to  the 
season,  yet  many  continental  authorities  make  the  speeies  also  emerge 
in  the  autumn.'-'  Larvae:  June  7th,  1860,  from  Taunton,  others  June 
22nd,  1862,  larvae  pupated  July  6th-12th,  emerged  March,  1868  (Fenn) ; 
April  23rd,  1865,  afc  Abbey  Wood,  June  6th,  1878,  at  Conway,  June 
17th,  1876,  in  New  Forest  (A.  H.  Jones) ;  June  22nd-July  8th,  1868, 
at  Bady worth  (Briggs) ;  larvte  hatched  through  May  and  June,  1878, 
at  Ruabon,  full-fed  July  29th,  1878  (Perkins);  larvae  October  (very  late), 
1880,  at  Ely,  emerged  April  19th,  1881  (Durrant);  June  16th,  1874, 
at  Henley  Road,  June  18th,  1887,  by  side  of  river  Kennet,  June  9th, 
1888,  at  Theale,  June  22nd,  1889,  at  Henley,  May  11th,  1890,  at 
Mortimer,  June  14th,  1891,  at  Aldermaston  (Holland) ;  nests  of  larvae 
at  Eastbourne,  July  8rd-16th,  1876,  at  Canvey  Island,  June  28th,  1896 
(Bower) ;  June  20th,  1885,  at  Abbott's  Wood  (Hawes) ;  June  l3t-9th, 
1886,  at  Barnwell  Wold  (Porritt) ;  June  22nd,  1886,  at  Engleberg 
(Baker);  July  18th,  1887,  at  Brentwood,  June  14th,  1890,  at  Woodham 
Ferris,  May  25th,  1898,  at  Benfleet,  sleeved  these  larvae  on  apple, 
there  were  very  few  deaths,  and  every  pupa  produced  an  imago  the 
following  spring  (Burrows) ;  June  11th,  1889,  at  Walton,  May  25th, 
1890,  May  29th,  1892,  at  Benfleet,  June  8rd,  1895,  at  Maldon, 
July  4th-llth,  1897,  full-grown,  at  Southend,  June  28rd,  1898, 
at  Southend  (Whittle)  ;  June  18th,  1889,  May  28rd,  1892,  May  9th, 
1898,  at  Emsworth  (Christy) ;  June  14th,  1890,  at  Woodham  Ferris, 

*We  doubt  almost  the  whole  of  these  records — so  evidently  did  Speyer  {Stett, 
Ent.  Zeit.,  1.,  p.  141,  li.,  p.  200),  who  only  obtained  imagines  from  February  to  April 
— yet  they  are  so  numerous  that  we  add  some  of  them,  and  would  note  that  the  record 
of  Hoffmann  sitprH,  and  the  statements  of  P'ischer,  Fritsch,  and  Schiitze  poxtedf 
are  apparently  trustworthy,  possibly  more  or  less  parallel  with  the  specimen  bred  by 
Massey,  December  20th,  1897,  indoors.  Berce  writes :  The  imago  emerges  in  Sep- 
tember and  October  for  the  first  time,  in  March,  April,  and  May  of  the  following 
year  for  the  second  time,  at  least  round  Paris,  Bordeaux,  Besan^on,  (fee,  yet 
according  to  Constant,  Guillemot,  and  PeyerimhofiF  it  has  only  one  emer- 
gence, that  of  September,  in  the  dept.  Saone-et-Loire,  Puy  de  Ddme,  and  in 
Alsace  {Schtnetter.^  ii.,  p.  187).  Borkhausen  writes  that  the  imagines  usually 
emerge  in  October,  but  some  pupie  hybernate  and  appear  in  the  early  spring  (Syst, 
Beachr.y  iii.,  p.  125).  Garadja  reports  its  occurrence  in  February,  March,  and  Sep- 
tember in  the  Haute-Garonne.  Bruand  says  May  and  September  in  the  Doubs 
dent.  Donckier  records  that  in  Belgium  this  species  is  rare,  occurring  in  October, 
although  retarded  examples  do  not  appear  until  March  and  April.  Schiitze  states 
that  almost  every  brood  in  Upper  Lusatia  produces  some  autumnal  examples. 
Nickerl  gives  from  October  until  spring  in  Bohemia,  whilst  Fritsch  records 
emergences  on  September  19th  at  Briinn,  September  25th  at  Linz,  March  lst-30th 
at  Salzburg,  March  20th-April  5th,  1874  (  $  abundant  on  latter  date)  at  Freistadt* 
Fischer  says  that  imagines  appear  in  October  at  Wernigorode,  from  one  brood  an 
imago  emerged  the  same  autumn,  the  rest  by  degrees  in  the  succeeding  years,  the 
last  in  the  fifth  year.  Weiler  observes  that  the  species  only  occurs  in  Taufers 
every  second  year.  On  the  other  hand  many  continental  authorities  notice  only 
the  spring  emergence,  and  these  confirm  our  insular  experience.  Speyer  insists 
strongly  (Stett.  Ent.  Zeit.,  1.,  p.  141)  that  the  species  only  occurs  in  spring,  and  in 
Silesia  it  always  emerges  in  February.  Guenee  gives  February  and  March  in  the 
dept.  Eure-et-Loir ;  Bossier  says  middle  March  in  nature  at  Nassau,  Speyer  notes 
March  at  Waldeck.  Oberthiir  gives  February  as  the  time  of  emergence  from  the 
Uriage  larvee,  de  Graslin  says  March  for  Gh&teau-du-Loir.  Lambillion  notes 
February  20th  to  March  10th,  dependent  on  weather,  in  the  Namur  district,  &c. 
Nolcken,  too,  observes  that  it  only  emerges  in  April  and  May  in  the  Baltic 
provinces. 
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June  12tb,  1892,  at  Panton,  June  21st,  1894,  at  Baumber,  June  16thy 
1898,  at  Woodham  Walter  (Raynor);  on  blackthorn,  at  Eynsford,  com- 
mon, larvae  half -grown,  June  80th,  1891  (R.  Adkin);  on  whitethorn  hedges 
on  May  22nd,  1892,  at  Cambridge,  on  June  2drd,  1896,  at  Leamington, 
June  drd,  1897,  on  blackthorn  at  Windermere,  July  5th,  1897,  on 
sallow  at  Whitwell,  June  29th,  1898,  at  Aylsham  (Freeman) ;  June 
8th,  1892,  in  Bufforth  Lane,  June  28rd,  1897,  at  Strensall,  June  dOth, 
1897,  near  Elvington  (Hewett) ;  June  26th,  1898,  at  Birman  Hill, 
Perth  (WyHe) ;  webs  on  June  6th,  1892,  May  24th,  1898,  near  Exeter 
(Studd),  June  2drd,  1894,  at  Polegate,  April  19tfa,  1898,  at  Benfleet, 
May  19th-22nd,  1899,  young  larvae  in  New  Forest  (Prout);  June  15th, 

1894,  at  Bath  (Oreer) ;  June  25th,  1894,  at  Southend,  June  17th, 

1895,  at  Whitchurch  (Thornewill)  ;  May  12th,  1896,  at  Pickering 
(Dennis);  July  8rd,  1896,  at  Holt  (Rea);  July  18th,  1896,  at  Stokesley, 
June  20th,  1896,  at  Broughton  (Lofthouse);  May  25th,  1896,  a  large  web 
in  north-west  Lancashire  spun  up  July  10th-20th,  pupae  left  out  of  doors 
until  February  17th,  1897,  first  emergence  February  20th,  continued 
until  March  10th,  60  per  cent  going  over,  cage  brought  indoors  again 
December  18th,  1897,  first  emergences,  two  S  and  one  $  ,  took  place 
December  20th  (Massey) ;  very  small  at  Billesdon,  May  2nd,  1896, 
half-grown  on  May  26th,  1896,  at  Yarmouth,  Isle  of  Wight,  June  14th, 

1896,  at  Huntingdon,  June  6th,  1897,  at  Yarmouth,  Isle  of  Wight 
(Eaye)  ;  larvae  May  24th,  1896,  at  Aylesbury,  the  first  emerged 
February  17th,  1897  (Bayne) ;  larvae  June  8th  and  18th,  1896, 
at  Leigh,  bred  among  others,  one  on  April  24th,  1899,  after 
two  years  in  pupa,  others  April  7th  and  16th,  1900,  after 
three  years  in  pupa  (Mera) ;  a  small  web  end  of  May,  1897,  at 
Buckerell,  full-fed  about  July  9th,  first  emergence  April  7th,  1898 
(Riding)  ;  quite  small  larvae  June  11th,  1897,  at  Hailsham,  imagines 
March  10th-18th,  1898  (P.  Reid)  ;  June  14th,  1897,  at  Horsham 
(Image) ;  July  7th-8th,  1897,  at  Pickering  (Ash) ;    larvae  July  9th, 

1897,  at  Taunton,  emerged  March  1 6th. April  8rd,  1898  (Tetley);  July, 
1897,  in  St.  Faith's  district,  Norwich  (Thouless) ;  May  2l8t,  1898,  at 
Winchester  (Holdaway) ;  June  11th,  1898,  at  Hailsham  (Sheldon) ; 
larvae  in  May  and  June,  1898,  at  Hitchin,  spun  up  in  August, 
commenced  to  emerge  March  11th,  1899  (Cottam) ;  April,  1898,  very 
small  at  Reading  (Butler) ;  young  larvae  June  6th,  1898,  at  Taunton 
(Bartlett).  Imagines :  March  16th,  1869  (44  specimens  emerged), 
February  6th,  1860,  captured  at  rest,  February  6th-April  7th,  1860, 
bred  March  2nd-14th,  1861,  at  Worcester  (Edmunds) ;  March  18th- 
20th,  1860,  at  Newark  (Gascoyne)  ;  April  12th,  1860,  at  Tilgate 
(Tugwell) ;  March  4th-5th,  for  several  years  in  succession  (Robson) ; 
February  Ist-April  6th,  1865  (72  specimens)  from  larvae  found  May 
18th,  1804  (A.  H.  Jones);  March  28th,  1866,  at  Guestling  (Bloomfield). 
Of  100  larvae  obtained  in  1866,  at  Aldworth,  the  first  emergence  took 
place  on  February  2nd,  1867,  others  later  in  same  year,  of  those  that 
went  over,  the  first  appearance  in  1868,  was  on  February  20th,  others 
still  went  over,  and  the  first  emergence  in  1869  took  place  on  April  6th, 
some  went  into  a  fourth  year  (Todd) ;  February  22nd,  1869,  at  Glan- 
ville's  Wootton  (Dale);  March  1st- April  18th,  1878,  4  a^  s  and 
4  $s,  February  14th-March  2nd,  1879,  6  d"  s  and  8  ?  s,  March 
19th,  1881,1  ?,  all  from  one  brood,  from  Rugby  (R.  Adkin); 
March  12th,  1888,    at    Birmingham    (Bath) ;    March    27th,    1885, 
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March  22nd,  1886,  February  18th-March  9th,  1887,  at  Rainham 
(Burrows) ;  March  28rd- April  8rd,  1886,  from  Frome  and  Notting- 
ham larvae,  also  on  April  21  st,  1887,  and  April  19th-May  20th, 
1889  (four  examples)  from  the  same  1886  larvae  (Fenn) ;  March  5th, 
1891,  at  Winchester  (Hewett);  bred  February  16th-19th,  1892,  March 
6th- 16th,  1898,  from  Weston-on-Trent  (Pearson) ;  March  8th,  1893, 
at  Farnboro*  (Alderson) ;  bred  March  28rd,  1898,  from  Leigh,  larvae 
on  May  29th,  1895,  at  Benfleet,  gave  imagines  March  11th,  1896, 
larvae  June  28rd,  1896,  at  Southend,  gave  imagines  February  28th- 
March  17th,  1897,  larva)  June  28rd,  1897,  pupated  first  week  in  July, 
gave  imagines  April  8rd.8th,  1898  (Whittle)  ;  March  17th,  1896, 
February  22nd,  1897,  March  12th,  1897,  March  12th-17th,  1898,  nr. 
Leicester  (Dixon);  March  27th- April  5th,  from  two-year-old  pupae, 
larvffi  from  Magilligan,  next  year  three  from  same  brood  between 
April  14th-25th  (Kane)  ;  through  April,  1897,  from  New  Forest  larvae 
(B.  Adkin) ;  February  1st- March  20th,  1898,  at  Boxworth  (Thomhill); 
February  20th-March  10th,  1897,  and  then  from  same  brood,  Decem- 
ber 20th,  1897- January  11th,  1898  (Massey);  March  17th- April  7th, 
1898,  from  Carnforth,  April  5th,  1898,  after  being  two  years  in  pupa, 
from  Poulton,nr.  Blackpool  (Clutten) ;  April  7fch,  1898,  at  Buckerell, 
first  emergences  for  the  year  (Riding) ;  middle  of  January,  1898,  at 
Gloucester  (Merrin) ;  February  lOth-March  18th,  1899,  from  Hitchin 
(Burraud). 

Localities. — Aberdeen  :  Pitcaple,  introduced  from  Essex  (Keid).  Ajigyll  : 
various  places  on  the  Firth  of  Clyde  (Gray,  Xat.,  i.,  p.  84).  Beds  :  Potion  (Bond- 
Smith).  Bekks  :  local,  and  varying  in  abundance  each  year — Mortimer,  Alder- 
maston,  Theale,  banks  of  the  Kennet  (Holland),  lieading  (Butler),  Burghclere 
(Sladen).  Bucks  :  Aylesbury  (Bayne),  Buckingham  (Slade),  Alton  (Hervey), 
Halton  (Stainton),  Stoney  Stratford  (Tiiompson),  Wavendon,  nr.  Newport  Pagnel 
(Stainton).  Cambbidoe:  Cambridge  and  district  (Moss),  Whittlesford,  Swaffham 
Prior  (Balding),  Bottisham  (JenynsJ,  Ely  (Durrant),  Boxworth  (Thomhill), 
Cabnarvon  :  Conway  (A.  H.  Jones).  Cheshire  :  Wirral,  nr.  Hoylake  (G. 
O.  Day),  Chester,  West  Kirby  (Walker),  Upton  Valley  (Brockholes),  Tran- 
mere,  Prenton,  Parkgate  (Gardner),  Birkenhead  (Stainton).  Cumberland  : 
Keswick,  rare  (Beadle),  Lake  district,  very  abundant  (Stainton).  Denbigh  : 
liuabon  (Perkins),  Llanrwst  (A.  H.  Jones),  Cohvyn  Bay,  abundant  (Whit- 
taker).  Derby  :  Willington,  Chellaston  (Payne),  Burton-on-Trent  (Brown), 
Need  wood  Forest  (Nowers),  Derby  (Pullen).  Devon  :  Buckerell  (Riding),  Chag- 
ford,  Dartmoor,  nests  of  larvce  common  (Baker),  Seaton  (Still),  Braunton  (Bur- 
rows), Barnstaple  (Mathew),  nr.  Exeter,  common  (Studd),  Teignmouth  (Stainton), 
Dorset:  banks  of  Stour  (Fowler),  Weymouth,  some  years  common  (Forsyth), 
Dorchester  (Stainton),  Glanville's  Wootton  (Dale).  Durham  :  Hartlepool,  uncertain, 
Stockton,  Greatham  (Kobson),  Darlington  (Stainton),  Horden  (Bungay).  Essex  : 
Benfleet,  Southend  (Whittle),  Colchester  (Harwood),  Hadleigh  (Bacot),  Leigh 
(Vaughan),  Woodham  Walter,  E.  Horndon,  Maldon,  Hazeleigh,  Danbury,  Purleigh 
(Raynor),  Walton  (Williams),  Epping  (Doubleday),  Bainham,  Brentwood,  Wo<xl 
ham  Ferris  (Burrows),  Chelmsford  (Miller),  Canvey  Island  (Bower).  Galway  : 
Ardrahan  (Curzon),  nr.  Galway  common  (Allen).  Gloucester  :  general — Bristol 
district,  &c.  (Hudd),  Gloucester,  common  (Marsaen),  Newnham,  Upton,  Mitchel- 
dean  (Lifton),  Lower  Guiting  (Stainton),  Barmwood  (Merrin),  Avonmouth  (Griffiths). 
Hants:  Isle  of  Wight — Nettlestone,  Long  Benton  (Ingram),  Yannouth  (Kayej, 
New  Forest  (B.  Adkin),  Bournemouth  (Tutt  coll.),  Lockersley,  Romsey  (Burrows), 
Brockenhurst  (Ogden),  Emsworth  (Christy),  Winchester  (Hewett),  Fareham,  Wick- 
ham  (McArthur).  Hereford:  Leominster  (Hutchinson),  Tarrington  (Wood], 
Hereford  (Chapman).  Herts  :  nr.  Hertford  (Stephens),  Hitchin  (Cottam),  Hoa- 
desdon  (Horley),  Tring  (Prout).  Hunts:  Huntingdon  (Glenny).  Inverness:  Ben 
Nevis  (Weaver).  Kknt  :  Darcnlh  Wood  (Fenn),  Dover  (Tutt  Coll.),  Abbey 
Wood  (A.  H.  Jones).  StroDd,  Cuxton  (Tutt),  Chattenden  (Chaney),  Watering- 
bury  rFremlin),  Bexley  (Bower),  Farnboro'  (Alderson),  Lyminge  (Hilis),  Eynsford 
(B.  Aokin).    Kilkenny  :    nr.  Kilkenny  (Kane).    Lamcs:    of  frequent  occurrence 
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(Ellis),  Grange-over-Sands,  Gartmel,  Lanes,  side  of  Lake  Windermere  (MassejK 
common  all  over  the  Fylde  district  from  Preston  to  Fleetwood  (Hodgkinson), 
Poulton,  nr.  Blackpool,  Camforth  (Glutten),  St.  Anne's-on-Sea  (Baxter),  ClevelTS 
nr.  BoBsall,  very  common  (Moss),  Arnside  nr.  Silverdale  (Shattleworth), 
between  Grange  and  Camforth  (Moslej),  Blackpool,  Morecambe  (Chappell). 
Leicestsb:  common  in  the  county — ^Aylestone,  Loughborough,  Quom,  Har- 
borough,  Knighton  (Bouskell),  Billesdon  (Kayej,  Swithland,  Tilton,  Belgrave, 
Leicester  (Dixon).  Lincoln  :  Lincoln  (Carr),  Gainsborough  (Tearle),  Pan  ton,  L^gahy, 
Newball,  Baumber  not  uncommon  (Baynor).  Londondebry  :  Derry,  Magilligan 
(Campbell).  Middlesex:  Mill  Hill  (South),  Kingsbury  (Godwin),  Oxhey  (Rowland- 
Brown).  Monmouth  :  Abergavenny  (Chapman).  Nobfolk  :  common  in  mid- 
Norfolk,  rare  in  west  Norfolk — King^s  Lynn,  &c.  (Atmore),  Norwich,  St. 
Faith's  dist.  (Thouless),  Whit  well,  Aylsham  (Freeman),  Mundesley  (Mousley), 
between  Dereham  and  Foulsham,  abundant  (Norgate).  Nobthaupton  :  Kettering 
(l^rye),  Barnwell  Wold  (Porritt).  Nobthumbebland  :  Twizell  (Uste  Bobson), 
Meldon  Park  (Finlay),  Jesmond  (Henderson),  Newcastle  (Maling).  Notts  : 
Newark  (Gascoyne),  Cotgrave,  Bunny,  Weston-on-Trent  (Pearson),  Nottingham 
(Fenn).  Oxon:  Henley,  Henley  Road  (Holland).  Perth:  Perth,  Birman  Hill 
(Wylie).  Shbopshibe  :  Whitchurch  (Tnornewill),  Market  Drayton  (WoodfordeK 
SoMEBSET  :  generally  distributed  (Hudd),  Frome  (Fenn),  Taunton  (Bawlinsonj, 
Bath,  very  common  (Greer),  Castle  Cary,  common  (Macmillan),  Clevedon  (Mason), 
Badyworth  (Briggs).  Staffobd  :  between  Newcastle  and  Market  Drayton,  Betton 
(Woodforde),  Cannock,  nr.  Bamtwood  |Freer),  Loggerheads,  nr.  Ashley  (DalUy). 
Suffolk:  very  common  in  the  county  (Bloomfield),  Stowmarket  (StaintonJ,  Ipswich, 
Bentley  (Burrows).  Subbey  :  Aldworth  (Todd),  Box  Hill,  common  (Colthrup). 
Sussex  :  generally  distributed,  sometimes  common  (Jenner),  Weald  district  (Cooke), 
Lewes  (Nicholson),  Eastbourne  (Bower),  Hastings  (A.  H.  Jones),  nr.  Goodwood  (L. 
Newman),  Tilgate  (Tugwell),  Abbott's  Wood  (Hawes),  Polegate  (Russell),  Horsham 
(Image),  Guestling,  St.  Leonards  (Bloomfield),  Hailsham  (Sheldon),  Brighton 
(Merrineld),  Shoreham  (McArthur).  Wabwick  :  Birmingham  (Bath),  Leamiugton 
(Freeman),  Wyre  Forest  (Abbott),  Alcester  (Bradley),  Rugby  (R.  Adkin).  West- 
MOBLAND  :  south  of  couuty — Witherslack,  Levens  (Massey),  Windermere  (Freeman). 
Wilts  :  Salisbury  (Ridley),  Calne,  Bremhill  (Eddrupp).  Wobcestee  :  generally 
distributed  throughout  the  county — ^Holt,  &c.  (Rea),  Worcester,  common  (Hancock), 
Bockleton  (Decie),  Trench  Woods  (Wainwright),  Cleeve  Prior  (Wynn),  Wyre  Forest 
(Abbott).  YoBKs :  Pickering,  abundant  (Ash),  Nunthorpe,  Stokesley,  Broughton- 
in-Cleveland  (Lofthouse),  Layersthorpe  (Helstrip),  Sheffield  (Thomas),  York,  abun- 
dant (Walker),  Askern  (Mosley),  Bramham  (Smith),  Easingwold  (Tyers),  Hudders- 
field  (Inchbald),  Ilkley  (Birchall),  Pontefract  (Hartley),  Richmond  (Harris), 
Scarborough  (Wilkinson),  Thirsk  (Grassham),  Wakefield  (Talbot),  Wilstrop  (Clarke), 
Rufforth  Lane,  nr.  York,  Strensall  Common,  Sandburn,  Elvington  (Hewett). 

Distribution. — ^Asia  :  West  and  Central  Asia  to  North  Persia  (Meyrick). 
Amubland  (Staudinger).  Austbo-Hunoaby  :  Tyrol,  not  common  (Hinterwaldner), 
Taufers  Valley,  Innsoruck  (Weiler),  Bukovina,  local  and  scarce  (Hormuzaki), 
Pressburg  (Rozsay),  Bohemia,  not  common  (Nickerl),  G^licia,  distributed 
(Garbow^i),  Neu  Sandec  (Klemensiewicz),  Stanislawow  (Werchratski),  Briinn 
(Miiller),  Freistadt,  Linz,  Salzburg  (Fritsch),  Carniola  (Speyer),  Lavantthal 
(Hofner),  Golnitz  (Hudik),  Chemnitz  (Pabst),  Hungary,  Kocsocz  (Vingel),  Epiries, 
common  (Husz),  Hermannstadt  (Czekelius),  Oetzthal  (v.  Gumppenberg).  Belgium  : 
Valley  of  Meuse,  nr.  Dinant,  VaUey  of  the  Molign^e  nr.  Wamant,  &c.  (LambiUion), 
nr.  Li^ge  (Selys).  Drnmabk  :  distributed,  usually  not  rare  (Bang-Haas).  Finland  : 
Karelia,  Osterbotten  (Lampa).  Fbance  :  throughout — Paris,  Biordeaux,  Besan^on 
(Berce),  Eure-et-Loir,  Ch&teaudun  (Gu^nee),  Uriage  (Oberthiir),  Ch&teau-du-Loir 
(de  Graslin),  Doubs  (Bruand),  Auvergne  dist. — Mont  Dore,  Randan,  St.  Florent, 
bologne,  Nohant  (Sand),  Eure — For6t  de  Beaumont-le-Roger  (Vddie),  Aube  (Jourd- 
heuille),  Haute-Garonne  (Caradja),  Thiers,  Puy  de  D6me,  locally  common  (Guille- 
mot), Morbihan  (Griffith),  Gironde  (Trimoulet),  Loire-Inf^rieure  (Bonjour),  Saone- 
et-Loire  (Constant),  Mouse,  Moselle,  Meurthe,  Loz^re,  &c.  (Speyer).  Germany  :  gene- 
rally distributed — Brunswick,  Wolfenbiittel,  Helmstedt,  &c.  (Heinemanu),  Silesia 
(Wocke),  north-west  Germany,  almost  everywhere  (Jordan),  Thuringia — Gotha, 
Siebler  Woods,  Berlach,  Krahnberg,  &c.  (Knapp),  Pomerania — on  the  Stepenitz 
turfmoor,  nr.  Gnageland  (Hering),  Rhine-Palatinate  (Bertram),  Wiirtemberg 
(Seyffler),  Giessen  (Dickore),  Lower  Elbe  district  (Zimmennann),  Waldeck 
(Speyer),  Erfurt  (Kefcrstcin),  Zeitz-on-Elster  (Wilde),  Halle  (Stange),  Munich, 
common  (Kranz),  Rudolstadt  (Meurer),  Mecklenburg  (Schmidt),    Bremen    (Reh- 
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berg),  Saxon  Upper  Lusatia  (Schiitze),  Dresden,  local  fSteinert),  Prussia — 
Konigsberg,  Prdbernau,  common,  Dantzig,  Insterburg,  Saalfeld,  &c,  (Sobmidt), 
Upper  Lusatia  (Moescbler),  Nassau,  common  ^Bossier),  Ratisbon  (Scbmid),  Hartz 
dist.  (Speyer),  Goburg  (Maurer),  Dessau  (Ricnter),  Alsace  (Peyerimhoff),  Wemi- 
gorode  (Fischer),  Hanover,  sometimes  common  (Glitz),  Frankfort-on-Oder 
(Kretschmer),  Baden,  distributed  (Beutti).  Italy  :  plains  and  valleys  in  the  north, 
not  common  (Gur6),  Modena  (Fiori),  northern  alps  (Staudinger).  Netherlands  : 
only  in  Gelderland,  there  rare  (Snellen),  Breda,  rare  (Heylaerts).  Boumania  :  widely 
distributed — Tultscha,  Domhecken  (Mann),  Banat  (Pavel).  Russia  :  Baltic 
provinces  (Sintenis),  Moscow  dist.  (Albrecht),  Wolmar  (Lutzau),  Volga  dist. — 
Kasan,  Baschiria,  not  rare  some  years  (Eversmann),  Sarepta,  not  rare  (Speyer), 
southern  Lapland  (Staudinger),  southern  Russia  (Caradja).  Scandinavia  :  not 
rare  to  62°  N.  lat.  (Aurivillius),  south-east  and  central  Norway  (Siebke),  Dovrefjeld 
(Schoyen),  Gothland  (Zetterstedt),  Skania,  Helsingland  (Lampa).  Switzerland  : 
everywhere  from  Basle  and  Schaffhausen  to  Geneva,  the  Valais  and  eastwards  to 
the  Grisons  (Frey),  Valais,  Visp  Valley,  S.  Nicolas  (Jordan),  Engleberg  (Baker), 
Zurich  dist.^n  the  Ziirichberg,  the  Uto,  Hongg,  Sonnenberg,  on  the  Katzensee 
(Riihl),  Weissenburg  (Huguenin),  Grisons  (Killias),  Simplon  dist.  (Wackerzapp). 
Turkey:  north-east  Turkey  (Staudinger),  Gallipoli  (Mathew).  [See  also  var. 
arhiiseulae,] 

Subfam. :  Malacosominae. 
Tribe :  Malacosomidi. 
This  is  a  very  interesting  tribe,  comprising  several  closely  allied 
species,  so  closely  allied  that  they  appear  to  form  a  single  very  natural 
genus,  although  Kirby  has  separated  castremis  and  the  various  offshoots 
of  the  dominant  species,  neiistna^  from  the  darker-maled  species — 
alpicolUf  franconicay  and  intermedia.  For  ourselves  we  are  convinced  that 
they  are  much  too  closely  allied  for  any  real  generic  separation.  The 
group  forms  the  Malacosomata  of  Hiioner,  who,  however,  admitted 
(Verz,,  p.  192)  a  very  divergent  species,  loti  (which  was  removed  later 
by  Rambur,  into  the  genus  Diplura),  into  the  group. 

Genus :  Malacosoma,  Hiibner. 
Synonimy.— Genus:  Malacosoma,  Hb.,  "Verz.,"p.  192  (?1822);  Walk.,  "List 
Lep.  Het.,"  vi.,  p.  1444  (1856);  Kirby,  "Cat.,"  p.  819  (1892);  Auriv.,  "Nord.  Fjar.." 
p.  61  (1889) ;  "Iris,"  vii.,  p.  137  (1894) ;  Tutt,  "  Proc.  South  Lond.  Ent.  Soc.,"  pp. 
Ml  (1898) ;  Dyar,  "  Can.  Ent.,"  xxx.,  pp.  4,  6  (1898) ;  "  Ent.  Rec.,"  xi.,  pp.  141, 
142(1899);  Grote,  "lUus.  Zeits.  fiir  Ent.,"  iii.,  p.  70  (1898).  Bomhyx,  Linn., 
"  Sys.  Nat.,"  10th  ed.,  i.,  p.  600  (1758) ;  12th  ed.,  p.  818  (1767) ;  "  Fauna  Suec.,"  p. 
292(1761);  Hufn.,  "Berl.  Mag.,"  ii.,  p.  402(1766);  Fab.,  "Sys.  Ent.,"  p.  668 
(1775) ;  "  Spec.  Ins.,"  p.  181  (1781);  "  Mant.."  li.,  p.  115  (1787) ;  "  Ent.  Sys.,"  iii., 
p.  432  (1793) ;  Schifif.,  "  Sys.  Verz.,"  p.  57  (1776);  Esp.,  "  Schmett.  Eur.,"  iii.,  p. 
147  (1784) ;  View.,  "  Tab.  Verz.,"  i.,  p.  37  (1789) ;  Brahm,  "  Ins.  Kal.,"  ii.,  p.  337 
(1791) ;  Bork.,  "  Sys.  Besch.,"  iii.,  p.  107  (1790) ;  "Rhein.  Mag.,"  i.,  p.  369  (1793) ; 
Hb.,  "  Eur.  Schmett.,"  iii.,  p.  145  (?  1800);  Schrk.,  "  Fauna  Boica,"  ii.,  Abth.  1,  p.  279 
(1801) ;  Haw.,  "  Lep.  Brit.,"  p.  128  (1803) ;  Godt.,  "  Hist.  Nat.,"  iv.,  pp.  142,  376 
(1822);  Zett.,  "Ins.  Lapp.,"  p.  926  (1840);  Bdv.,  "Gen.  etind,,"  p.  69  (1840);  Boh., 
"  Vet.  Ak.  Handl,"  1848,  p.  133  (1848);  Snell.,  "  De  Vlind.,"  p.  189  (1867);  Nolck.. 
"  Lep.  Fn.  Estl.,"  p.  127  (1868);  Stand., "  Cat.,"  2nd  ed.,  p.  68  (1871);  "  Hor.  Soc. 
Ent.  Ross.,"  xiv.,  p.  356  (1877) ;  "  Stett.  Ent.  Zeit.,"  xlviii.,  p.  98  (1887);  "  Rom. 
M^m.  L^p.,"  vi.,  p.  314  (1892);  Newm.,  "Brit.  Moths,"  p.  42  (1869);  Mill.,  "Cat. 
L^p.  Alp.-Mar.,"  p.  57,  note  (1871);  p.  192  (1875) ;  "  Iconog.,"  iii.,  pi.  134  (1877) ; 
Christ.,  "  Hor.  Soc.  Ent.  Ross.,"  x.,  p.  36  (1873) ;  Cur6,  "  Bull.  Soc.  Ent.  Ital.," 
viii.,  p.  149  (1876) ;  Oberth.,  "  Etudes  d'Ent.,"  iii.,  p.  44  (1878) ;  vi.,  p.  75  (1881) ; 
xiii.,  p.  29  (1890) ;  Frey,  "  Lep.  der  Schweiz,"  p.  96  (1880) ;  Standi.,  "  Stett.  Ent. 
Zeit.,"  xlv.,  p.  193  (1884);  Lampa,  "Ent.  Tids.,"  vi.,  p.  41  (1885);  Riihl,  "Soc. 
Ent.,"  v.,  p.  170  (1891) ;  Carad.,  "Iris,"  viii.,  p.  90  (1895);  Reutti,  "  Lep.  Bad.," 
2nd  ed.,  p.  67  (1898).  Phalaena,  Scop.,  "  Ent.  Cam.,"  p.  199  (1763) ;  Fuessly, 
"  Verz.,"  p.  34  (1775);  "  Neu.  Mag.,"  ii.,  p,  335  (1785);  iii.,  pp.  148, 167  (1786);  Goze, 
"  Ent.  Beit.,"  iii.,  (2),  p.  317  (1781);  Geoff., "  Fourc.  Ent.  Paris,"  ii.,  p.  262  (1785). 
Lasiocampa,  Schrk.,  "  Fauna  Boica,"  ii.,  Abth.  2,  p.  156  (1802) ;  Latr.,  "  Genera," 
iv.,  p.  218  (1809);  Germ.,  "Prod.  Sist.  Bomb.,"  p.  48  (1811);  Meig.,  "Eur. 
Schmett.,"  ii.,  p.  206  (1830).   Trkhoda,  Hb.,  "  Tentamen,"  p.  1  (1806).    Gastro- 
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paeha,  Ochs.,  "  Die  Schmett.,"  iii.,  p.  294  (1810) ;  H.-Sch.,  "  Sys.  Bearb.,*'  ii.,  p. 
101  (1847);  Hein.,  *•  Schmett.  Deutsch.,"  p.  201  (1859).  Clinocampa,  Curt.,  "Brit 
Ent.,"  expl.  pi.  229  (1828) ;  '*  Guide,"  p.  142  (1829) ;  Stphs..  "  IIlus.  Haust.."  ii.. 
p.  49  (1828) ;  "  Cat.  Brit.  Ins.,"  p.  48  (1829) ;  "  List  Br.  An.  Br.  Mus.,"  v.,  1st 
ed.,  p.  47  (1850) ;  2nd  ed.,  p.  43  (1856) ;  Wood.  »*  Ind.  Ent.."  no.  51  (1839) ;  Dup., 
"Cat.  Lep.  Eur.,"  p.  75  (1844) ;  Humph,  and  Westd.,  "  Brit.  Moths,"  2nd  ed.,  p. 
54  (1861) ;  Walk.,  "List  Lep.  Het.,"  vi..  p.  1485  (1855) ;  Sta.,  "  Man.,"  i.,  p.  156 
(1857);  Humph..  "Gen.  Brit.  Moths."  p.  26  (1860) ;  Rbr..  "Cat.  L6p.  And.."  p. 
346  (1866) ;  Wallgm..  "  Skand.  Het.,"  ii.,  p.  72  (1869) ;  Bang-Haas.  "  Nat.  Tids.," 
(3),  ix..  p.  411  (1874);  Gu^n.,  " Lep,  Eure-et-Loir,"  p.  81  (1875);  Kirby.  "Eur. 
Butts.,"  Ac,  p.  131  (1880) ;  "  Cat.."  p.  839  (1892) ;  "  Handbook."  Ac.  iv..  p.  123 
(1897),"  Buckl..  "  LarvBB,"  etc.  iii..  pi.  1  (1889) ;  Auriv..  "  Nord.  Fjar.,"  p.  62 
(1889) ;  Strom,  "  Danm.  Somm.."  p.  83  (1891) ;  Hamps.,  "  Fauna  of  India,"  i., 
p.  417  (1892);  Meyr.,  "  Handbook,"  p.  322  (1895);  Tutt,  "  Brit.  Moths,"  p.  59 
(1896) ;  Barr.,  "  Lep.  Brit.,"  iii..  p.  13  (1896) ;  Dyar.  "  Can.  Ent.,"  xxx.,  p.  6 
(1898).     Cliteocampa,  H.-Sch..  "  Samm.  Auss.  Schmett.."  p.  9  (1856). 

Hiibner^s  diagnosis  of  the  genus  {Verzeichnisa,  p.  192)  reads  aa 
follows : 

6.  Verein,  Coitus  6.  Malaoosomaten,  Malacosomata. — Die  Schwingen  mit  zwel 
fast  geraden  Linien  gezeichnet;  die  Senken  zeichenlos;  beyderley  fast  bunt 
gefranzt — Malacosoma  lotit  Ochs.,  castrentis,  Linn.,  neustriaf  Linn.,  disstria 
{tieustriat  Abb.,  Lep.),  franconica^  Schiff. 

Trichoda,  Hb.,  Tent.,  p.  1  (1806),  would  of  course  be  the  proper 
generic  name  for  this  group,  were  it  not  that  the  name  was  preoccupied. 
This  being  ^Malacosoma  appears  to  be  the  oldest  appellation  available. 
Aurivillius  observes  that,  with  the  exception  of  loti,  the  species  in- 
cluded by  Hiibner  in  Malacosoma  are  very  closely  related,  and  cannot 
be  generically  separated,  and  adds:  **If  it  were  possible  I  would  gladly 
use  the  hitherto  little  known  name  of  Malacosoma  for  loti,  and  Curtis' 
name,  Clisiocampa,  for  iiemtria,  but  as  Hiibner's  diagnosis — *  the  fore- 
wings  marked  with  two  nearly  straight  lines,  the  hindwings  without 
markings,  both  pairs  of  wings  with  somewhat  chequered  fringes ' — 
really  only  applies  to  neustria  and  castrensia,  it  appears  to  me  to  be 
impossible  to  declare  loti  to  be  its  type.  We  are,  therefore,  unfortu- 
nately obliged  to  sink  Clidocampa  before  Malacosoma,  It  matters 
nothing  that  Walker  and  Kirby  have  applied  the  name  only  to 
franconica,  intermedia  and  alpicola,  since  these  species  cannot  be 
separated  generically  from  neustria,'*  Walker  practically  fixed 
franconica  as  the  type  of  the  genus  in  1865,  by  isolating  it  in  this 
genus,  and  Kirby,  in  1892,  followed  this  view  by  pointing  out  franconica 
as  the  type.  This  action  appears  to  render  nugatory  that  of  Aurivillius, 
who,  in  1894,  indicated  neustna  as  the  type.  Aurivillius  (/m,  viii., 
p.  137)  gives  the  following  as  the  chief  characters  of  the  genus : 

Imago  :  Eyes  naked  or  hairy  ;  palpi  medium  or  rather  small,  distinct,  project- 
ing obliquely,  or  almost  hanging,  shaggily  haired  ;  forehead  without  protuberance ; 
wing-margins  entire,  with  short,  entire  fringes;  forewings  with  costa  straight 
nearly  to  the  apex,  hind  margin  short,  weakly  arched,  the  outer  margin  more  or 
less  strongly  arched,  the  hinder  angle  broadly  rounded  off ;  hindwings  with  oosta 
"  ventricose  "  at  base,  then  straight  or  weakly  arched,  the  outer  margin  moderately 
arched  ;  legs,  femora,  and  tibiie  with  long  hairs  ;  tarsi  with  appressed  scales  or  on 
the  outer  side  of  the  first  joint  hairy  (neiuttria) ;  front  tibiae  unarmed ;  middle  and 
hind  tibiie  with  tiny  terminal  spurs  ;  s  antennas  with  long  pectinations ;  ? 
antennao  with  moderate  {nemtrui)  or  short  pectinations.  Larva  :  The  larvae  are 
cylindrical,  with  thin  and  soft  hairs,  without  distinct  warts  and  without  "  felt- 
hairs."  Pupa  :  The  pupae  are  clothed  with  short  soft  hairs  ;  they  are  rather 
slender,  and  posteriorly  produced  into  a  thick,  blunt  conical  cremaster ;  rest  in  a 
soft,  thin  cocoon  mixed  with  yellow  dust. 

Malacosoma  is  a  very  natural  genus,  and  M,  neustria,  if  one  may 
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judge  from  the  distribution  of  the  normal  form  and  the  large  number 
of  closely  allied  species  directly  evolved  therefrom,  is  the  predominant 
species.     We  suspect,  however,  that  M.  nemtria  and  its  very  closest 
allies  are  the  most  newly  developed  forms,  whilst  the  polymorphic  3f. 
castrensU  appears  to  be,  in  some  respects,  the  more  ancestral.     The 
imago  of  the  latter  species  shows  the  generalised  basal  oval  mark, 
commencing  on  the  costa  of  the  forewings  and  curving  round  to  the 
thorax,  although  occasional  specimens  have  this  mark  developed  into 
a  well-deiined,  moderately  straight  basal  line,  reaching  to  the  inner 
margin  as  in  ^f.  tiemtria  and  its  offshoots.     {M,  azteca  from  Vera  Cruz 
has  also  the  curved  basal  line.)    The  sexual  dimorphism  of  the  species 
of  this  genus  is  most  marked,  and  the  dark  rust-red  or  red-brown 
unicolorous  females  of  M,  tieustria,  M,  castrejmsj  M.  al}ncola  and  M. 
franconica  are  so  similar,  that  it  is  somewhat  difficult  to  refer  certain  in- 
dividuals to  their  proper  species,  and  one  is  inclined  to  suspect  this  female 
type  to  be  the  ancestral  form  of  the  genus.  3/.  alpicola  and  3/.  franconica 
are  both  evidently  specialised  offshoots  of  M.  castrensiSf  M.  alpicola 
having  a  similar  curved  generalised  basal  mark  on  the  forewings, 
whilst  in  M.fraticonica  it  appears  to  cross  to  the  inner  margin  although 
it  is  frequently  lost  before  reaching  the  edge  of  the  wing.     This 
character  of  franconica  is  maintained  in  hybrid  castrensis  x  franconica 
bred  by  Standfuss,  in  which  particular  the  examples  follow  franconica 
and  not  castrensis,    A  fine  dark  male  of  3/.  castrensis  in  the  British 
Museum  coll.  (Frey  coll.)  gives  an  excellent  clue  as  to  the  line  taken  in 
the  specialisation  of  the  dark  coloration  of  alpicola  and  franconica^  for 
the  olive-brown  shading  that  largely  covers  its  wing  is  not  at  all 
unlike  the  final  tint  reached  in  these  species.     3/.  alpicola  and  M. 
franconica  are  very  closely  allied,  but  3/.  alpicola  is  much  more  densely 
scaled  in  both  sexes,  the  male  is  darker,  the  transverse  line  better 
developed,  the  basal  line  somewhat  curved,  the  hindwings  also  densely 
scaled,  and  with  a  pale  shade — all  characters  that  place  it  near  M. 
castrensis.     The  male  of  3/.  franconica  is  almost  transparent  over  the 
greater  part  of  the  area  of  the  wings,  the  fasciae  are  sdmost  obsolete, 
the  outer  fascia  commences  nearer  the  apex,  the  nervures  are  darker, 
and  the  transverse  shade  of  the  hindwings  is  lost  in  the  transparency  of 
the  discal  area,  whilst  the  males  of  both  species  retain  the  chequered 
fringe  of  M,  castrensis.      The  females  of  both  are  unicolorous,  those  of 
alpicola  more  dense,  and  vary  from  orange-red  to  deep  red-brown 
(rarely  with  indistinct  markings  traceable),  whilst  those  of  franconica 
are  more  uniformly  tinted  in  rust-brown,  much  more  translucent,  and 
thinly  scaled.      In  most  respects  both  species  much  more  nearly 
resemble  3/.  castroms  than  3/.  neustria^  although  all  are  really  very 
close. 

The  *'  neiistria  *'  group  is  an  exceedingly  interesting  one,  the  species 
with  sufficient  similarity  to  make  any  but  an  expert  doubt  their  specific 
distinctness.  Thus  3/.  californica  has  a  fine  brick-red  male,  with 
yellowish  base  and  a  yellow  outer  transverse  line  edging  the  median 
band,  the  female  being  yellowish  ;  3/.  americana  males  are  of  a  deep 
red-brown  colour  with  grey  transverse  lines,  and  those  of  3/.  disstria 
of  a  brighter  red,  with  a  fairly  defined  but  only  slightly  darker  median 
band  (in  some  cases  unicolorous).  M,  azteca  (from  Mexico)  is  another 
well-defined,  dull,  grey-brown  species  that  might  easily  be  considered 
a  strong  local  race  of  M.  neustria^  except  for  the  direction  of  the 


634  BBinSH  LEPmOPTESA. 

basal  line,  and  apparently  with  a  common  ochreous  aberration.  The 
Japanese  M.  testacea  is  by  common  consent  now  considered  to  be 
specifically  identical  with  M,  7iemtria. 

Having  already  noted  the  chief  points  of  difference  between  3f. 
castrensis  and  the  allied  M,  alpkola  and  M,  franconicay  we  may  now 
mention  the  hybrids  that  Standfuss  has  obtained  between  the  three 
species,  castrensisy  franconica,  and  nemtria.  A  pair  of  the  crosses 
between  frayiconica  and  castrensis  are  in  the  British  Museum  coll.  The 
^  shows  in  the  deepening  ground  colour,  the  darker  nervures,  the 
direction  of  the  transverse  lines,  and  in  the  thinning  of  the  scaling  in  the 
median  areas  of  the  wings,  an  approach  to  franconka.  On  the  other 
hand,  the  distinctly  denser  scaling  (compared  with  franconica)  is 
unquestionably  derived  from  castrensis.  The  female  also  exhibits  distinct 
intermediate  characters — the  large  more  elongated  forewings  and  the 
smooth  unicolorous  appearance  of  the  wings  suggest  franconica,  whilst 
the  barely  traceable  central  band  and  the  dense  scaling  are  indicative  of 
castrensis,  Standfuss'  interesting  account  of  breeding  these  and  other 
hybrids  reads  {Stett.  Ent.  Zeit.,  xlv.,  pp.  193,  194)  as  follows  : — 

(1)  Malacosoma  nemtria  ^  and  franconica  ?  . — In  the  Boman 
Campagna  larvae  of  M,  franconica  are  exceedingly  common.  In  1884, 
from  June  10th  onwards,  many  females  of  this  species  emerged,  and  as 
M.  neiistria  males  were  coming  in  hundreds  to  light,  endeavours  to 
pair  the  two  species  were  made  and  were  successful  in  a  number  of 
cases.  Copulation  lasted  at  most  from  5-15  minutes,  and  the  females 
immediately  sought  with  the  ovipositor  a  suitable  place  on  a  dry  twig 
on  which  to  oviposit.  Thus  far  all  the  females  acted  similarly,  but 
then  differences  occurred.  Four  fertilised  females,  having  apparently 
obtained  a  good  position,  vainly  endeavoured  to  deposit  their  eggs,  and 
fell  to  the  ground  without  laying  a  single  one,  and  died  in  from  three 
to  four  hours  ;  it  was  assumed,  as  this  never  happened  when  the  2  of 
franconica  was  very  large,  or  the  ^  of  nemtna  very  small,  that  this 
was  due  to  the  unsuitability  of  the  organs  of  copulation  and  that  the 
^  sexual  organ  of  nemtria  was  ordinarily  too  long.  In  other  cases 
the  fertilised  females  laid  all  their  eggs  quite  normally,  properly 
arranged.  An  intermediate  condition  was  noticed  in  some  instances, 
viz,,  that  the  female,  after  copulation,  laid  no  eggs  or  at  most  6-12, 
then  left  the  twig  and  commenced  to  *'  call  "  again  vigorously ;  after 
copulating  a  second  time  the  $  then  laid,  so  far  as  could  be  judged, 
all  her  eggs.  The  eggs  laid  by  these  females  (whether  paired  once  or 
twice)  were  all  fertile,  as  proved  by  an  examination  in  September, 
when  they  were  found  to  contain  living  larvfe.  It  appears  as  if  these 
species  cannot  lay  infertile  eggs.  Five  batches  of  from  400-600  eggs 
each  were  laid.  Of  these,  in  spite  of  the  eggs  containing  living  larvae 
in  September,  the  following  numbers  only  hatched — 0,  15, 28,  65, 151. 
Most  of  the  larvae  failed  to  escape  from  the  egg-shells,  and  even  of 
those  that  did,  several  died  without  even  commencing  to  feed.  Only  a 
dozen  larvae  reached  full-growth,  but  these  all  produced  well-developed 
moths.  The  larvae  varied  remarkably,  and  represented  almost  all 
transitions  from  ^lemttia  to  franconica,  yet  the  imagines  are  all 
essentially  alike. 

a.  hybr.  caradjae,  Stdfss.,  "Handbuch,  Ac,"  p.  62,  pi.  iii.,  fig.  3(1896).— Wing 
expanse  26mm.-28mm.,  intermediate  between  neustria  and  franconica.  The  fore- 
wings  dark  brown  throughout  except  that  the  median  band  is  bordered  on  both  sides 
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with  a  yellow  line  soaroely  1mm.  in  width  ;  on  the  brown  hindwings  there  is  some- 
times a  paler  median  line  indicated  ;  on  the  underside  of  both  wings,  however,  a 
light  central  band  is  always  traceable.  The  wings  are  not  so  transparent  as  in 
franconiea^  but  more  so  than  in  nemtria^  especially  the  forewings.  The  thorax  and 
body  are  brownish-yellow,  the  former  always  of  a  lighter  tone  of  colour  than  the 
latter.  On  the  hindwings,  on  nervures  3  and  4,  the  fringes,  which  are  yellow  in 
franconica^  are  brown  as  in  iiemtria.  One  is  reminded  most  of  franconica  by  the 
contrast  of  the  colour  of  the  wings  on  the  one  hand  and  the  thorax  and  abdomen 
on  the  other,  and  the  perceptibly  transparent  wings.  The  points  that  most  remind 
one  of  nexiAtria  are  the  distinct  yellow  border  of  the  central  band  of  the  forewings 
and  the  dark  fringes  on  nervures  3  and  4  of  hindwings  (Standfuss). 

(2)  Malacosoma  nemtria  $  X  coAtrends  $  . — At  the  same  time  as 
the  former  experiments  in  crossing  nemtria  and  franconica  were  being 
carried  out,  M.  castrensis  var.  veneta  was  emerging,  and  neustria  ^  s 
were  paired  with  $  s  of  the  latter.  The  same  three  points  as  to  egg- 
laying  noted  under  neustria  x  franconica  were  observed,  m.,  some  of 
the  2  s  were  unable  to  discharge  their  eggs  and  died,  others  laid  their 
full  quantity  of  eggs  at  once,  whilst  others  did  so  after  a  second  pairing. 
Of  these,  four  batches  were  obtained,  and  the  larvee  developed  much 
more  favourably.  Each  of  the  four  batches  numbered  from  400-600 
eggs,  the  numbers  of  larvse  emerging  being  respectively  120,  148,  161, 
204.  The  larvse  at  first  seemed  to  feed  well,  but  gradually  after  the 
first,  second,  and  especially  the  third,  moults,  died  off,  so  that  finally 
only  a  dozen  hybrids  emerged,  curiously  enough  all  females — or,  to 
speak  more  correctly,  a  form  with  the  external  appearance  of  2  s. 
Some  of  these  hybrids  were  crippled,  and  the  body  of  one  on  being 
opened  was  found  to  contain  the  rudiments  of  an  ovipositor  and  an 
extraordinarily  developed  mass  of  fat  (a  quite  unusual  occurrence  in 
Lachneid  females).     This  form  is  noted  as  follows  : — 

j8.  hybr.  schaufusn,  Stdfss.,  "  Handbuch,  Ac,"  p.  63,  pi.  iii.,  fig.  4  (1896).— The 
markings  of  the  hybrid  nemtria  x  castrensis  are  intermediate  between  those  of  the 
two  species,  the  inner  transverse  line  making  a  small  pointed  angle  into  the  median 
band  (more  rarely  a  small  curve)  just  before  reaching  the  costal  margin.  This  is 
the  only  point,  perhaps,  worth  noticing,  for  the  females  of  neustria  and  castrensis 
scarcely  differ  at  all  in  wing  form,  and  the  only  constant  difference  appears  to  be  in 
the  boundary  lines  of  the  median  band ;  in  castrensis  the  inner  line  makes  a  con- 
siderable bend  into  the  band  before  the  costa,  in  neustria  this  is  absent  (Standfuss). 

(8)  Malacosoma  franconica  ^  x  castrensis  ?  and  the  reciprocal 
cross  M.  castrensis  ^  x  franconica  ?  . — These  reciprocal  crosses  were 
obtained  by  both  Standfuss  and  Penzig.  In  neither  of  these  crosses 
did  the  $  s  die  without  egg-laying  as  a  result  of  the  pairing,  although 
imfortunately  after  living  some  time  several  of  the  $  s  laid  no  eggs. 
Two  necklets  of  eggs  were  obtained  of  castrensis  x  franconica^  from 
which  70  and  92  larvae  were  obtained,  but  they  all  died  without  eating 
anything  except  the  eggshells.  Of  franconica  x  castrensis  a  batch  of 
400  eggs  produced  120  larvae,  of  which  only  three  reached  maturity, 
and  of  these  only  one  pupated,  which  yielded  a  crippled  $  .  This  is 
described  as  follows : — 

7.  hybr.  penzigi^  n,  hybr. — The  central  band  always  wanting  in  francotiica  was 
here  weakly  indicated,  but  of  the  form  of  wing  the  crippling  prevents  anything  to  be 
said.  The  ovipositor  also  was  in  this  extremely  ill-developed  and  the  fat-body 
prominent  (Standfuss). 

Selmons  records  {Soc,   Ent,,  January,   1894)   that  he  obtained  a 

pairing  between  M.  cUjdcola  ^  and  M,  castretisis  ?  .     Only  three  eggs 

were  laid  and  these  infertile.    He  also  obtained  seven  pairings  between 

^  3/.  castrensis  and  $  M.  alpicola,  and  four  of  the  females  deposited 

a  large  number  of  eggs,  all  of  which  proved  infertile. 
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The  natural  history  of  the  Malacosomas  is  exceedingly  interesting. 
The  cffgs  are  laid  closely  upon  each  other  round  and  round  a  twig  in  a 
very  close  spiral,  with  the  micropylar  ends  free,  t.«.,  those  opposite  the 
apparent  point  of  attachment  to  the  twig  (vide,  antea,  p.  485),  the 
whole  embedded  in  a  thick  liquid  gum.  The  batch  of  eggs  thus  forms 
a  sort  of  necklet,  which  can  readily  be  slipped  off  the  twig  when  it 
contracts  on  drying.  Concerning  the  source  of  this  gum  (in  M. 
neustria),  Beaumur  writes  (Mem.,  ii.,  p.  97) :  "  J*en  ai  ouvert  pour 
voir  si  je  trouverois  dans  leur  corps  le  reservoir  de  cette  gomme  brune 
qu*elles  employent  en  si  grande  quantity  ;  je  n*ai  pu  la  m^connoitre, 
je  I'ai  trouv^e  dans  cette  vessie  double,  ou  plutdt  ces  deux  vessies  que 
nous  avons  dit  avoir  communication  avec  Tanus.  Ces  reservoirs  sont 
bien  plus  grands  dans  notre  papiUon,  que  dans  d'autres  papiUons  qui 
le  surpassent  consid^rablement  en  grandeur.  Avant  qu'il  ait  commence 
k  faire  ses  oeufs,  ces  reservoirs  sont  remplis  d'une  matiere  trop  6paisse 
pour  que  le  nom  de  liqueur  lui  convienne,  elle  a  la  consistance  d*une 
bouillie  —  et  sa  couleur  est  tr^s-brune ;  en  un  mot,  il  est  visible  que 
ces  vessies  sont  remplies  de  la  gomme  fondue  dont  le  nid  doit  etre 
construit,  de  celle  dans  laquelle  les  ceufs  doivent  etre  ench&ssds. 
L'usage  de  ces  vessies  bien  connu,  nous  apprend  que  les  vessies  sembla- 
blement  plac^es  qu*  on  trouve  k  tant  d'autres  papillons,  foumissent  la 
liqueur  qui  humecte  leurs  oeufs  lorsqu*ils  sont  prds  de  sortir,  et  qui 
les  attache  contre  les  corps  sur  lesquels  ils  sont  d^pos^s.  Mais  la 
quantity  de  la  liqueur  contenue  dans  ces  reservoirs  ne  doit  pas 
etre  sensible,  lorsqu*il  n*en  faut  foumir  que  pour  humecter  legere- 
ment  les  oeufs."  The  larvae  live  gregariously  and  form  large  silken 
nests  on  the  branches  of  various  plants,  a  habit  that  has  given  rise  to 
the  popular  American  name  of  '*  tent "  caterpillars  for  these  larvae, 
although  the  North  American  species,  disstria,  erosa,  and  ilwracica  are 
said  to  be  tentless.  Dyar  divides  {Can,  Ent,,  xxv.,  p.  87)  the  larvae  of 
the  North  American  species  of  this  genus  into  two  groups :  (1)  The 
species  whose  larvae  do  not  spin  a  nest — M.  disstria,  M,  erosa,  M, 
ilwracica,  (2)  Those  that  do  spin  a  nest — including  all  the  remaining 
species.  The  larvae  of  the  first  group  rest  in  companies  on  the  trunk 
without  covering,  those  of  the  second,  with  the  possible  exceptions  of 
M,  constricta  and  M,  incurva,  are  all  nest-spinning,  their  webs  being 
formed  in  the  forks  of  the  smaller  branches  or  twigs.  The  "  Eastern 
region,*'  from  the  eastern  slope  of  the  Rockies  to  the  Atlantic,  has  two 
species,  one  belonging  to  each  group,  viz,,  disstria  and  americana.  The 
<*  Pacific  north-west,"  from  the  Cascade  Mountains  to  the  Pacific,  has 
also  two,  one  to  each  group,  viz,,  erosa  And  2ilnvialis,  but  the  latter, 
which  takes  the  place  of  americana^  is  not  its  representative,  as  erosa 
is  of  disstria.  The  **  Central  arid  region  "  has  but  one  species,  unless 
incurva,  described  from  Arizona,  be  found  throughout  the  range  of 
fraffilis,  M,  fragilis  is  the  only  species  not  a  tree-feeder,  and  this 
habit  has  evidently  been  induced  by  the  absence  of  deciduous  trees  in 
its  habitat.  California  has  five  endemic  species,  unless  it  be  that 
tJioradca  is  the  same  as  erosa  of  Oregon.  Rivers'  description  of  the 
former  recalls  the  latter  most  vividly,  but  he  makes  no  mention  of  the 
broad  subdorsal  blue  band  so  distinct  in  the  larva  of  erosa,  Grote  says 
{Ent,  Rec,y  vi.,  p.  112)  that,  as  species  are  now  understood,  it  is 
clearly  an  impossibility,  to  consider  some  of  the  American  Malaco- 
somas distinct  species,  since  the  names  can  only  be  applied  with 
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certainty  to  the  larvea  and  bred  moths.  He  illustrates  his  contention 
by  means  of  M.  calif oiniica^  which  inhabits  the  coast  region  of 
California  and  the  Pacific  north-west,  and  which,  he  states,  is  made 
into  three  species  by  Dyar  on  larval  peculiarities,  viz, : — 

(1)  A  dorsal  pale  line,  sometimes  obsolete : 

Lateral  blue  region  heavily  shaded         ambUimUii, 

Lateral  region  with  no  blue  shade  . .         . .         . .     calif ornica, 

(2)  A  dorsal  row  of  elliptical  blue  spots fluvialU, 

We  are  not  in  a  position  to  question  the  specific  identity  or  distinct- 
ness of  these  insects,  but  we  mention  the  subject  here  because  of  the 
importance  of  fully  allowing  for  larval  variation,  which  is  somewhat  ex- 
tensive in  this  and  allied  genera.  The  solitary  habit  appears  to  be  adopted 
by  the  larvsB  of  all  the  species  in  the  last  stadium.  The  European  species 
that  feed  on  low  plants,  3/.  castrensiSf  M.  alpicola,  &c.,  still  keep  up 
the  gregarious  habit,  and  construct  silken  streets.  On  the  high  Alps,  that 
form  the  habitat  of  the  latter  species,  at  from  6000ft. -7000ft.  elevation, 
the  silken  paths  may  be  observed  in  the  grass,  the  dewdrops  on  them 
glittering  in  the  sun,  and  by  following  them  up  one  readily  finds  the 
community,  for  although  living  solitarily  in  their  last  instar  they  rarely 
spread  to  the  extent  that  the  tree-  and  shrub-feeding  species  appear  to 
do.  It  is  very  interesting  to  watch  the  movement  of  the  fuU-grown 
larva  of  M.  alpicola,  for  it  alternately  hides  and  exposes  a  narrow  zone 
between  the  segments,  the  anterior  segment  sliding  backwards  over  it, 
and  this  small  portion  is  bounded  on  each  side  by  rows  of  minute 
glistening  white  points  at  the  bottom  of  fine  sulci.  The  neivli/  hatched 
larva  shows  many  generalised  characters,  i  much  larger  than  ii,  the 
latter  bearing  as  a  rule  only  two  small  chitinous-based  setse,  iii  forms 
a  single-haired  chitinous-based  tubercle,  whilst  iv  and  v  are  represented 
by  a  double  generalised  tubercle  bearing  two  setae;  the  hairs  are  usually 
serrated,  the  head  blackish  and  shiny.  The  principal  characters  of 
the  Malacosomid  ^arra  (specially  noted  from  M.aZ/^ico^a),  are:  The  head 
only  just  less  than  the  prothorax,  covered  with  short  hairs,  an 
aggregation  of  minute  black  spots  on  the  head,  some  variation  in  the 
number  of  ocelli  (of  which  there  are  six  normally,  but  may  be  only 
four) ;  the  marked  spinneret ;  the  prolegs  consist  of  two  large  basid 
rings  of  soft  tissue,  and  then  a  long  extensile  segment  carrying  a 
row  of  about  24  strong  brown  hooks ;  the  development  of  the  prothoracic 
**  ear- tubercles  ;"  the  longitudinal  disposition  of  the  lines.  The  larva 
is  clothed  with  hairs  but  not  sufficiently  dense  to  obscure  the  tint  of 
the  larval  skin  which  gives  the  larva  its  colour,  and  it  appears 
impossible  to  trace  the  tubercles  in  a  full-grown  larva.  There  is  a 
moderately  well-developed  marginal  flange  which,  at  the  anterior 
portion  of  each  segment,  rises  considerably  above  the  level  of  the 
spiracles.  The  anal  plate  is  well-defined  (blue  in  alpicola).  The 
Malacosomid  cocoon  is  thin  and  papery  in  texture,  usually  well  inter- 
mixed with  jellow  particles  of  aragonite,  secreted  by  the  Malpighian 
tubules  and  plastered  on  the  inside  of  the  walls,  badly  fed  Or  starved 
larvie  spinning  white  cocoons  without  the  characteristic  colouring 
matter  distributed  through  them.  This  material  gives  a  peculiar  appear- 
ance to  the  pupa,  for  the  fine  yellow  powder  appears  to  be  loosened  by 
the  movement  of  the  pupa,  and  to  be  spread  over  the  latter,  collecting, 
however,  more  thickly  where  the  hairs  are  strongest  and  most 
numerous.    This  appearance  is  only  to  be  equalled  by  that  of  certain 
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Eutrichid  pupae.     The  chief  characters  of  the  pupa  (taken  from  M. 
aljncola)  are  as  follows :   ^ .     The  surface  of  the  skin  appears  to  be 
covered  with  fine  raised  points.     The  mouth-parts  consist  of  a  labrum, 
mandibles  (on  the  outer  edge  of  the  labrum),  a  wide  labium  and  labial 
palpi,  which  are  median  to  the  maxillsB.     The  central  pair  of  the 
structures  below  the  mouth-parts,  appears  to  be  the  femora  of  the  first 
pair  of  legs,  whilst  outside  these  are  the  first  pair,  arranged  in  the 
usual  form,  a  narrow  strip  between  these  and  the  terminal  half  of 
antenna  is  all  that  appears  of  the  second  leg,  except  the  tarsal  tips 
that  project  just  beyond  the  antennae.     The  third  pair  of  legs  does  not 
appear  to  be  visible ;  the  antennae  are  very  large,  and  form  an  abrupt 
bend  round  the  tip  of  the  first  legs.     The  face-parts  are  produced  on 
either  side  much  below  the  mandibles,  and  hang  down  like  lappets, 
whilst  the  glazed  eye  is  barely  visible  against  the  antennae ;  a  few  hairs 
are  situated  on  the  vertex  of  the  head  and  another  little  brush  above 
the  labrum.     The  wings  reach  almost  to  the  end  of  the  4th  abdominal 
segment,  there  is  a  distinct  Poulton's  line,  and  the  hindwing  is  almost 
entirely  covered  by  the  upper.    The  prothoracic  spiracle  forms  a  rather 
long  slit  in  the  usual  position,  those  on  the  1st  and  2nd  abdominals  are 
covered  by  the  wings,  the  rest  are  oval  wrinkled  depressions  without 
obvious  lumina,  that  on  the  8th  is  of  course  aborted.     The  narrowing 
of  the  abdominal  segments  from  the  6th  abdominal  to  anus,  and  the 
narrowness  of  the  6th  and  7th  segments  ventrally,  throw  the  three 
terminal  segments  forwards  and  give  them  a  peculiar  appearance  for 
Lachneid  pupae.     The  pupa  is  covered  densely  with  fine  short  brown 
hairs,  more  abundant  dorsally  than  ventrally,  but  quite  wanting  on  the 
appendage-covers  and  the  ventral  aspect  of  the  last  three  segments. 
The  anus  is  marked  by  two  large  rounded  projections  with  a  deep 
sulcus  between  them,  which  is  placed  quite  ventrally,  whilst  beyond  it 
is  a  large  rounded  cremastral  boss  covered  with  stouter  hairs  than 
those  on  the  dorsum  of  the  rest  of  the  pupa.     The  dorsal  head-piece  is 
well-developed,  roughly  triangular  Tas  also  is  the  prothorax),  the  dorsal 
head-piece  and  prothorax  forming  the  front  of  the  pupa,  the  head  being 
ventral.      $  .  The  female  pupa  agrees  generally  with  that  of  the  male, 
but  the  angle  that  the  three  terminal  segments  form  with  the  rest  of  the 
pupa  is  much  less  obvious,  whilst  the  genital  organs  are  represented 
by  a  median  sulcus  on  the  8th  abdominal  ventrally,  and  two  small 
tubercles  at  its  posterior  margin,  the  anterior  margin  of  the  9th  seg- 
ment having  a  similar  sulcus  and  two  tuburcles.  The  cremastral  boss  is 
much  less  fully  rounded  than  in  the  male  ;  the  glazed  eye  is  better 
seen.      The  second  pair  of  legs  is  more  fully  exhibited,  whilst  the 
antennae  hardly  reach  down  as  far  as  the  first  pair  of  legs  ;  the  wings 
reach  to  about  the  middle  of  the  4th  abdominal  segment,  exposing  the 
leg-scars  of  that  segment,  whilst  the  spiracles  form  a  distinct  sulcus 
with  a  raised  margin,  the  whole  placed  in  a  slight  hollow.     The 
imagines  present  many  points  of  interest — the  great  difference  in  the 
sexes,  the  almost  polymorphic  variation  of  certain  of  the  species,  the 
abundance  of  certain  of  them  at  light,  and  the  peculiar  habits  which,  in 
spite  of  the  great  abundance  of  some  of  the  species,  lead  us  to  confess 
that  we  have  rarely  seen  them  wild  (except  at  light).  Light  has  a  fatal 
attraction  for  many  of  the  species — M,  nemtria  occurs  sometimes  in 
hundreds  at  the  lamps  on  Wicken  Fen.     Slingerland  records  (Can. 
Ent.f  xxv.|  pp.  81-2)  the  capture  of  518  males  and  88  females  of  3f. 
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am^ricann  at  the  ^*  trap  lanterns  "  of  the  Cornell  Agricultural  Experi- 
ment Station,  between  June  17th  and  July  18th,  1889,  whilst  Dyar 
notes  (PsycJie,  1891,  p.  126)  the  capture  of  2416  specimens  of  the 
same  species,  in  five  visits,  paid  between  June  14th  and  July  9th,  1891, 
to  the  electric  light  globes  at  Poughkeepsie,  N.Y.  Standfuss  ol]^ryes 
(Handbuchy  &c.,  p.  119)  that  il/.  castrejisis,  M.  7ieustriaj  and  M./ranconica 
each  lay  from  400-600  eggs.  He  further  notes  that  in  1884  he  reared 
405  examples  of  M.  castrenm^  of  which  207  were  males,  and  198 
females.  When  the  latter  species  was  abundant  on  the  Essex  marshes 
in  1896,  Whittle  bred  a  large  number,  the  females  being  as  8^ :  1 
compared  with  the  males.  Of  70  bred  in  1890,  the  females  out- 
numbered the  males  by  more  than  four  to  one. 

Our  two  British  species  have  an  almost  Palaaarctic  distribution,  M. 
castrensis  extending  into  central  Asia  and  Amurland,  whilst  M.  nemtriaf 
in  a  form  scarcely  distinguishable  from  our  own  examples,  abounds  in 
Japan  and  China,  and  the  slight  modifications  that  it  has  undergone 
in  North  America,  afford  excellent  material  for  study ;  yet  the  distribu- 
tion of  both  these  species  within  the  limits  of  the  British  Islands  is  at 
present  totally  inexplicable.  Why  M.  castrensiSf  that  extends  well  into 
Scandinavia  and  Finland,  should  be  restricted  in  Britain  to  the  flooded 
marshes  around  the  mouths  of  the  Thames  and  Medway,  where  it  is  in 
amazing  abundance  in  some  seasons,  is  quite  incomprehensible,  nor  does 
Chapman's  explanation  {Ent,  Rec,  xi.,  p.  62)  that  it  appears  to 
require  flooded  areas,  help  us  much  when  we  consider  its  habitats  in 
other  parts  of  its  range.  Still  more  remarkable  is  the  sudden  failure 
of  M.  neiistria  in  our  northern  English  counties,  and  its  entire  absence 
in  Scotland,  for  it  swarms  in  countless  numbers  in  many  seasons 
in  certain  places  in  the  counties  which  practically  form  its  northern 
limits — Carnarvon,  Denbigh,  Leicester  and  Lincoln.  These  are  matters 
that  still  require  to  be  elucidated  by  the  British  lepidopterist. 

The  genus  Malacosom^i  is  essentially  Palaearctic  and  Nearctic.    The 

only  species  outside  these  areas  would  appear  to  be  indica  from  the 

East  Indies,  and  bilineata  (doubtfully  a  Malacosoina)  from  Senegambia. 

The  following  list  of  species  in  the  genus  has  been  taken  from  the 

works  of  Kirby  and  Dyar : 

M.  alpicola,  Staud.  Alps  of  G.  Europe. 

M.  ?  flavomargioata,  Pouj Mou-Pin. 

M.  oastrensiSt  Linn Europe,  N.  and  W.  Asia. 

M.  intermedia,  Mill South  France. 

M.  franconica,  Esp.         S.  Europe  and  W.  Asia. 

M.  neustria,  Linn.  Europe  to  Japan. 

M.  testacea,  Motsoh Japan. 

M.  luteus,  Oberth.  Algeria. 

M.  indica,  Walk East  Indies. 

M.  americana.  Fab.         Florida  to  Canada. 

M.  fragilis,  Stretch  Rockies — Central  arid  region 

of  Colorado. 

M.  pluvialis,  Dyar  The  Pacific  North-west. 

M.  ambisimilis,  Dyar California  and  Colorado. 

M.  californica,  Pack.        . .         . .         . .  California  (coast), 

M.  constricta.  Stretch      . .         . .         . .  California  (hills). 

M.  strigoaa,  Stretch         . .         . .         . .  Yosemite  valley. 

M.  erosa,  Stretch The  Pacific  North-west. 

M.  thoracica,  Stretch       . .         . .  California  and  Colorada. 

M.  incurva,  H.-Edw Arizona. 

M.  disstria,  Hb.    . .         . .         . .         . .  Mississippi  valley  to  Atlantic. 

M.  mus,  Neum S.-W.  Utah,  Mexico. 
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M.  azteca,  Neum Mexico. 

M.  ?  bilineata,  Mab Senegambia. 

M.  ?  subfasciata,  Klug Alexandria, 

Malagosoma  castrensis,  Linn^. 
Synonymy.-   Species :  Ca«treiutis,  Linn.»  "  Sys.  Nat.,"  10th  ed.,  p.  50O,  no.  20 
(1758) ;  12th  ed.,  p.  818,  no.  36  (1767) ;  Hufn.,  "  Berl.  Mag.,"  ii.,  p.  402.  no.  10, 
p.  433  (1766) ;  Fuessly,  -  Verz.,"  p.  34  (1775) ;  "  Neu.  Mag.,"  ii.,  p.  335,  no.  147 
a7a5) ;  iii.,  pp.  148,  157  (1786);  Fab.,   "  S>s.  Ent.,"  p.  568,  no.  43  (1775)  ;    "  Sp. 
Ins.,"  p.  181,  no.  59  (1781);  "Mant.,"  ii.,  p.  115,  no.  71  (1787);  "Ent.  Sys.,"  iu., 
p.  432,  no.  80  (1793) ;  Schiff.,  "Sys,  Verz.,"  p.  57  (1776) ;  Goze,  "Beit.,"   p.   317 
(1781) ;   Esp.,    "  Schmett.  Eur.,"  iii.,   p.  147,  pi.  xxviii.,  figs.  1-7  (1784) ;     Vill., 
"Linn.  Ent.,"  p.  134  (1789);  View.,  "  Tab.  Verz.,"  i.,  p.  37  (1789);  Bork.,    "  Sys. 
Besch.,"  iii.,  p.  107,  no.  29  (1790) ;  "  Rhein.  Mag.,"  i.,  p.  369,  no.  227  (1793);  Brahm, 
"Ins.  Kal.,"  p.  337  (1791)  ;  Hb.,  "Eur.  Schmett.,"  iii.,  p.  145,  pi.  xL,  figs.  177, 
178(?1800);  "Larvae  Lep.,"  iii.,  Bomb.  Q.a.b.  tigs.  2<i-&  (?  1805);  Schrk.,  "Fauna 
Boica,"  ii.,  Abth.  1,  p.  279,  no.  1466  (1801) ;  Abth.  2,  p.  155,  no.  16  (1802) ;  Iiatr., 
"  Genera,  drc,"  p,  219  (1809) ;  Ochs.,  "  Die  Schmett.,"   iii.,   p.  294  (1810) ;  Oodt., 
"  Hist.  Nat.,"  iv.,  pp.  142,  376,   pi.   xiii.,  figs.  5-6  (1822) ;  Curt.,  "  Brit.  Ent.."  v., 
expl.   pi.   229  (1828);  "Guide,"  p.  142  (1829);  Stphs.,  "lUus.  Haust.,"  ii.,  p.  48 
(1828) ;  "  Cat.  Brit.  Ins.,"  p.  48  (1829) ;  "  List  Br.  An.  Br.  Mus.,"  v.,  1st  ed..    p. 
47(1850);  2nd  ed.,   p.   44   (1856);    Meig.,  "Eur.  Schmett.,"  ii.,  p.  206(1830); 
Wood,  "  Ind.  Ent.,"  no.  51  (1839) ;   Bdv.,  "  Gen.  et  Ind.,"  p.  69,  no.  564  (1840)  ; 
Zett.,   "Ins.   Lapp.,"  p.   926   (1840);    Dup.,  "Cat.  L4p.   Eur.,"  p.    75    (1844); 
H.-Sch.,  "  Sys.  Bearb.,"  ii.,  p.  105(1847);  Humph,  and  Westd.,  "  Brit.  Moths," 
2nd  ed.,  p.  54,  pi.  x.,  figs.  9-10  (1851);  Fit.,  "Neu.  Beit.,"  i.,  p.  100.,  pi.  1  (1833); 
Sta.,  "Man.,"  i.,p.  156(1867);  Hein.,  "  Schmett.  Deutsch.," p.  209  (1859);  Humph., 
"  Gen.  Brit.  Moths,"  p.  26  (1860);  Rbr.,  "  Cat.  Lep.  And.,"  p.  346  (1866) ;  SneU., 
"  De  Vlinders,"  p.  189  (1867) ;  Nolck.,  "Lep.  Fn.  Est.,"  p.  127  (1868);  WaUgm., 
"  Skand.  Het.,"  ii.,  p.  80  (1869) ;  Newm.,  "  Brit.  Moths,"  p.  42  (1869);  Staud., 
"Cat.,"  p.  68  (1871);   "Hor.   Soc.  Ent.  Ross.,"    xiv.,  p.  356   (1877);    "Iris," 
v.,  p.  352  (1892) ;  Chris.,  "  Hor.  Soc.  Ent.  Ross.,"  x.,  p.  36  (1873) ;  Bang-Haas, 
"  Nat.  Tids.,"  (3),  ix.,p.  411  (1874);  Mill., "  Cat.  L6p.  Alp.-Mar.,"p.  192(1875);  Card, 
"  Bull.  Soc.  Ent.  Ital.,"  viii.,  p.  149  (1876) ;  Frey,  "Lep.  der  Schweiz,"  p.  95  (1880); 
Lampa,  "Ent.  Tids.,"  vi.,  p.  41  (1885);  Buckl.,  "Larvae,  Ac,"  iii.,  pi.  1.,  figs.  1, 
la,  16,  If  (1888) ;  Auriv.,  "  Nord.  Fjar.,"  p.  62  (1889) ;  "  Iris,"  vii.,  p.  139  (1894) ; 
Kirby,  "Cat.,"  p.  838  (1892) ;   Carad.,  "Iris,"  viii.,  p.  90  (1895) ;   Meyr.,  "Hand- 
book," p.  322  (1895) ;  Tutt,  "Brit.  Moths,"  p.  59  (1896);  "Proc.  Sth.  Lond.  Ent. 
Soc.,"  pp.  1-11  (1898);  Barr.,  "Brit.  Lep.,"  iii.,  p.  17  (1896);    Dyar,  "  Can.  Ent.." 
XXX.,  pp.  4,  6(1898);  Grote,  "Illus.  Zeits.  fiir  Ent.,"  iii.,  p.  70(1898);  Reutti, 
"Lep.  Baden,"  2nd  ed.,  p.  57(1898).     Neimtria  var.  /3,  Linn.,  "Faun.  Suec.,** 
p.  292,  no  1102  ^  (1761).     Castrensus,  Haw.,  "  Lep.  Brit.,"  p.  128,  no.  86  (1803). 

Obiginal  description. — Phalaena  (Bomhyjc)  elinguis,  alis  reversis 
griseis  :  strigis  duabus  pallidis ;  subtus  unica.  [•*  Fn.  Suec,"  881 ; 
Frisch,  "  Ins.,"  10,  t.  8  ;  Roes.,  "  Ins.,"  4,  t.  14  ;  De  Geer,  "  Ins.," 
1,  t.  13,  figs.  4-6.]  Habitat  in  Salicibn^^  Pilosellay  Jacea,  Alchetnilla, 
Euphorbia  J  polyphaga,  pascitur  sub  tela,  gregaria,  migratque  stepius 
novo  tentorio;  ova,  more  prsecedentis  {iieuiiina)^  in  annulos  conferta 
circum  arborum  ramulos.  Larva  pilosa,  maculata  (Linne,  Syst.  Nat,, 
xth  ed.,  p.  600).  To  this  Linn6  adds  :  *'  Fn.  Suec.,"  ii.,  no.  1102. 
He  also  modifies  his  description  of  the  habits  omitting  ^  *  arborum, '  *  so  that 
the  eggs  are  laid  ^'  in  annulos  conferta  circum  ramulos,"  and  says,  ^*  Haec 
frequens  in  Suecia,  duplici  colore  occurrit,  eadem  tamen,  diversa  a 
praecedenti,  cum  ilia  arborea,  haec  terrestris.  Larva  pilosa,  subcserulea 
lineis  utrinque  2  lateralibus  ferrugineis  approximatis  et  dorsali  1 
utrinque,  lata  nigro  maculata  ;  abdomen  albo  utroque  maculatum  ; 
caput  cinereum.  Alarum  fascias  duae,  absque  puncto  "  {Syat,  Nat,, 
xiith  ed.,  p.  819). 

Imago. — Anterior  wings  pale  ochreous  with  a  brownish  transverse 
basal  streak  that  fails  to  reach  the  inner  margin,  but  curves  round  to 
the  thoraX;  a  second  transverse  line  just  outside  the  centre,  and  beyond 
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this  a  transverse  submarginal  shade  ;  cilia  with  two  dark  patches  on 
outer  margin.  Posterior  wings  unicolorous  reddish-  or  coppery-brown, 
a  faint  median  transverse  shade ;  cilia  pale. 

Sexual  dimorphism. — The  males  differ  entirely  from  the  females  in 
their  smaller  size,  averaging  28mm.-d4*4mm.  against  85mm.-40mm., 
their  strongly  pectinated  antennae,  the  squarer-shaped  wings,  the 
character  of  the  transverse  markings  which  usually  form  dark  lines  in 
the  males,  and  pale  fasciaa  in  the  females,  as  well  as  in  the  generally 
paler  ground  coloration.  The  small  robust  build  of  the  males  denotes 
a  rapid  flying  habit,  which  appears  quite  impossible  to  the  larger, 
rounder-winged  females  with  their  heavy  egg-fiUed  abdomina. 

GYNANDROMORpmsM. — Several  gynandromorphous  examples  appear 
to  have  been  described.     The  following  are  those  we  have  discovered : 

a.  A  specimen  with  the  left  half  having  the  appearance  of  a  pale  male,  the 
right  half  tnat  of  a  dark  female;  the  division  of  colour  on  the  thorax  very  apparent. 
The  upper  part  of  abdomen  of  the  same  colour  as  is  usual  in  female  specimens,  but 
beneatii  it  is  longitudinally  divided  into  dark  and  light,  as  also  are  the  legs  (Ingall, 
Ent&m.t  xxviii.,  p.  42). 

/3.  A  specimen  in  which  neither  side  is  definitely  male  nor  female,  in  general, 
the  male  sex  predominates ;  head  pale  yellow ;  left  side  a  s  antenna  and  ?  wings, 
right  side  a  ?  antenna  and  ^  wings.  The  collar  yeUow-haixed,  on  the  right  side 
mixed  with  brown ;  the  thorax  yellow-haired,  on  the  left  side  and  to  a  limited  extent 
in  the  centre,  with  the  brownish  hairs  of  the  ?  .  The  right  hindwing  in  form  and 
colour  s  .  The  right  forowing  male  in  colour,  but  very  slightly  larger,  the  base 
and  costa  with  brown  scaling,  similar  to  the  brown  colour  of  the  9  body.  The  left 
wings  $  ,  but  not  quite  fully  developed.  In  the  Berlin  Museum  coll.  From  Kirstein's 
coll.  Probably  bred  (Schultz,  lUus.  Wochemchrift  filr  EnL,  1.,  p.  881). 

7.  I  have  in  my  collection  a  hermaphrodite  Bombyx  castreimtf  bred  by  me 
in  July,  1829.  Having  reared  the  caterpillar  with  a  number  of  others  of  the  two 
sexes,  ...  I  was  surprised  to  find  this  individual  presenting  distinctly  the  two 
sexes  [Duval,  Ann,  Mag.  Nat.  Hut.,  iv.,  p.  150  (1831)] .  A  figure  of  the  specimen 
is  given  which  shows  the  right  antenna,  and  the  right  pair  of  wings  distinctly  male, 
the  left  antenna  and  left  pair  of  wings  as  distinctly  female.  The  abdomen  in  the 
drawing  (fig.  26)  looks  entirely  female,  although  the  thorax  is  clearly  bisected  by 
a  line  separating  two  quite  differently  coloured  halves. 

d.  A  gynandromorphous  example  of  M.  cattrensU  var.  veneta.  The  left  side 
(f  ,  right  side  9  ,  in  marking,  colour,  and  size  of  wings:  as  well  as  in  the  antenna. 
Body  male  in  form.  Bight  wings  18mm.,  left  wings  15mm.  Bred  by  Standfuss  at 
Monte  Botondo,  near  Borne,  in  1882,  now  in  Wiskott's  coll.  (Schultz,  IUim.  Wochen- 
sckriftfiir  Ent.,  i.,  p.  382,  ii.,  p.  413). 

f .  Left  side  ?  ,  right  ^  .  On  the  upper  and  under  side  the  characters  of  the 
two  sexes  sharply  separated.  The  left  female  wing  considerably  larger  than  the 
right  male  wing,  being  15mm.  and  11mm.  respectively.  The  colour-distinction  on 
the  thorax  and  abdomen,  both  on  upper  and  under  side,  very  distinctly  contrasted, 
divided  exactly  in  the  middle  from  the  forehead  to  the  end  of  abdomen.  Legs  on 
the  right  side  bright  ochreous-yellow,  on  the  left  side  brown.  Antenna  on  right 
side  <r ,  bright  ochreous-yellow,  on  the  left  side  9 ,  reddish-brown.  The  genital 
organs,  also  distinctly  equally  halved,  with  very  prominent  light-coloured  anal  tuft 
on  the  right  side.  Bred  in  Berlin.  In  coll.  Wiskott,  Breslau  (Wiskott,  Fettschrift 
Verein  Schles.  Insectenkunde,  p.  28,  pi.  iii.,  fig.  12). 

^.  Incomplete.  According  to  the  form  of  the  wings,  i .  The  colouring  s  and 
?  mixed.  The  abdomen  in  form  and  size  ?  ,  with  rough  and  bristling  anal  tuft 
on  right  hand  side,  the  hairs  on  the  left  side  lying  smooth  and  flat,  the  two  sides 
dififerently  coloured.  The  same  colour  difference  also  on  the  undereide.  Legs  on 
the  left  side  brown,  on  the  right  side  bright  ochreous-yellow.  Antennas  right  ^ , 
left  ?  ,  in  colour  and  form.  Bred  in  Pesth.  In  coll.  Wiskott,  Breslau  (Wiskott, 
Festfchrift  Verein  Schle».  Inaectenkunde,  p.  28). 

77-1.  Three  further  gynandromorphous  specimens  of  this  species  are  noted  as 
being  in  the  collection  of  Staudinger.  No  description  is  given  (Schultz,  IUu$, 
Wochensckriftfiir  Ent.,  ii.,  p.  399). 

The  following  specimens  have  also  been  recorded  as  gynan- 
dromorphous : 
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jr.  An  apparently  ?  specimen,  but  with  the  left  hindwing  shaped  lUce  that  of  a 
male.  Exhibited  by  Bond  at  the  meeting  of  the  Entom.  Society  of  London, 
November,  1871. 

X.  An  apparently  ?  specimen,  with  the  right  hindwing  marked  and  banded  as  in 
the  forewing.  Exhibited  by  Bond  at  the  meeting  of  the  Entom.  Society  of  London, 
November,  1871. 

We  have  recently  been  able  to  examine  these  specimens  which  are  now 
in  Webb's  collection.     Our  notes  read  as  follows  : 

(1)  ?  .  With  the  left  wings  both  somewhat  of  the  male  form,  but  probably 
merely  due  to  crippling,  and  not  to  gynandromorphism. 

(2)  9  .  Of  the  buff  type,  with  two  yellow  bands  distinctly  developed  on  the 
right  hindwing  as  well  as  on  the  forewings. 

Nothing  whatever  in  these  suggests  gynandromorphism  except  the 
wing-shape  of  1  and  the  extra  line  on  the  hindwing  of  2,  but  the  latter 
is  of  the  female  forewing  type  of  marking,  and  not  of  the  male.  A 
third  example  in  the  collection  has  been  hinted  as  possibly  gynandro- 
morphous.    Of  this  we  note : 

(3)  ?  .  Almost  unicolorous,  the  right  forewing  short  and  square,  might  be 
looked  upon  as  more  of  the  shape  of  the  d  wing ;  appears  to  us  simply  a  crippled 

?  wing  that  has  by  chance  got  this  shape. 

Variation. — The  sexes  have  been  shown  to  be  very  dissimilar,  and 
their  variation  takes  somewhat  different  lines,  yet  the  most  extreme 
forms — unicolorous  yellow-ochreous,  on  the  one  hand,  and  unicolorous 
red-brown,  on  the  other — are  similar  in  both  sexes.  In  England,  the 
principal  forms  of  the  male  are  as  follows : 

(1)  Forewings  very  pale  ochreous  with  almost  (or  quite)  obsolete  transverse 
lines,  no  dark  patches  in  cilia ;  the  hindwings  also  greyish-ochreous  (not  at  all 
dark  coppery  as  in  2  and  3)  =  ab.  pallida^  n.  ab. 

(2J  Forewings  quite  yellow,  with  indistinct  lines  and  markings;  hindwings 
normal  coppery-brown  =  ab.  ohmleta^  n.  ab. 

(3)  Forewings  pale  yellow-ochreous  in  colour  with  the  curved  basal  line,  the 
median  transverse  line  and  the  submarginal  shade  distinctly  marked  in  brown,  with 
two  brown  patches  on  the  outer  margin  in  the  cilia,  the  margin  at  apex  also  darker ; 
the  hindwings  coppery-brown,  with  (or  without)  a  trace  of  the  transverse  band,  and 
the  fringes  pale.  This  may  be  looked  upon  as  the  typical  British  male  form  = 
ca$tren9i8. 

(4)  Forewings  yellowish-brown,  with  darker  lines,  the  hindwings  also  coppery; 
distinctly  intermediate  between  3  and  5=ab.  inUmiedia^  n.  ab. 

(5)  Forewings  brown  in  colour,  approaching  the  coppery-brown  hue  of  the 
hindwings,  the  lines  still  darker  =  ab.  brunneaj  n.  ab. 

(6)  Fore-  and  hindwings  unicolorous,  red-  or  coppery-brown,  without  any 
(or  very  faint)  transverse  lines  =  ab.  hilleri,  Stdfss. 

The  transverse  lines  on  the  forewings  of  the  males  are  sometimes  very 
distinctly  separate,  sometimes  more  than  a  third  of  the  wing  apart,  at 
others  almost  touching,  frequently  united  by  a  short  oblique  shade 
from  the  median  line  to  the  curve  of  the  basal  line,  the  submarginal 
shade  also  may  be  quite  absent,  or  may  form  a  strongly  developed  line, 
there  is  sometimes,  also,  a  small,  but  distinct,  dark  costal  basal  patch.  One 
meets  occasionally  with  very  small  aberrations  of  the  male,  measuring 
from  20mm. -25mm.  (=  ab.  vnno)\  n.  ab.).  Agassiz  records  one 
measuring  2dmra.  from  the  Orisons.  The  females  are  less  strikingly 
variable  than  the  males,  although  there  are  some  remarkably  good 
forms  developed.  Linn6*s  original  description  with  "  two  pale  fasciae** 
evidently  refers  to  the  commonest  female  form,  although  it  would  be 
difficult  by  any  stretch  of  the  imagination  to  call  the  colour  of  any 
of  our  examples  ''  grey,**  and  hence  one  is  at  a  loss  as  to  which 
form  Linn^  really  described.     Our  commonest  form  may  perhaps  be 
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described  as  reddish-grey  or  fawn-colour,  with  transverse  yellow  fasciae, 
replacing  the  normally  dark  transverse  lines  in  the  male.  The  hind- 
wings  may  have  a  faint  transverse  shade,  although  this  is  frequently 
absent.     The  best  marked  British  female  forms  are  : 

(1)  Forewings  entirely  yellow-ochreous  with  little  trace  of  paler  lines ;  hind- 
wings  also  yellow-ochreous  =  ab.  taraxacoideiy  Bell. 

(2)  Fore-  and  hind  wings  fawn  colour,  with  two  distinct  transverse  yellow 
fascise ;  forewings  with  the  basal  area  also  yellow,  leaving  the  median  band  and 
outer  margin  of  the  redder  ground  colour  =  ab.  virgata^  n.  ab. 

(3)  Fore-  and  hindwings  fawn  colour,  the  forewings  with  two  distinct  trans- 
verse yellow  fasciae  =  /  castreutis^  Linn, 

^4)  Fore-  and  hindwings  unicolorous  fawn  colour  =  ab.  unicolor^  n.  ab. 

(5)  Forewings  red-brown,  with  markings  as  in  2  =  ab.  rufo-vinjata^  n.  ab. 

(6)  Forewings  red-brown,  with  markings  as  in  3  =  ab.  bifn^ciata,  n.  ab. 

(7)  Forewings  red-brown,   with  little  trace  of  the  yellow  transverse  fascieB  = 
ab.  veneta^  Stdfss. 

(8)  Fore-  and  hindwings  unicolorous  red-brown -ab.  hilleriy  Stdfss. 

A  peculiar  modification  of  2  often  occurs  in  some  $  s,  in  which  the  lower 
part  of  the  median  transverse  band  of  the  forewings  is  also  sufifused 
with  yellow,  making  it,  as  it  were,  nearer  to  1  (as  a  yellow  form),  although 
with  the  hindwings  darker  as  in  2.  We  observed  in  Webb's  collection, 
three  very  remarkable  females  :  (1)  An  exceedingly  deep  red- brown, 
almost  like  the  deepest  fox-coloured  M.  nemtria^  but  with  the  ordinary 
pale  fasciae.  (2)  A  peculiar  example,  of  a  tint  between  yellow  and 
red- brown,  both  shades  as  it  were  to  be  seen  equally  developed ;  the 
fasciae  practically  obsolete.  (3)  An  example  of  an  unicolorous  pale 
livid  buff.  Stephens  states  that  scarcely  two  specimens  of  this  incon- 
stant species  are  precisely  similar,  they  vary  so  greatly.  Bacot  observes 
that  77  specimens — 44  females  and  88  males — bred  from  one  batch 
of  larvae  in  1899,  show  great  variation  in  size  and  colour.  The  colour 
of  the  males  extends  from  creamy-yellow  to  dark  amber  on  the  fore- 
wings— intermediate  shades  being  present ;  the  hindwings  show  a  less 
range,  but  all  the  pale  forms  exhibit  a  tendency  to  develop  remnants 
of  a  pale  transverse  median  shade  which  is  entirely  absent  on  those  of 
the  dark  forms;  15  males  may  be  described  as  pale,  11  as  dark, 
one  is  unicolorous  ochreous,  having  almost  obsolete  markings  on  the 
forewings  ;  the  rest  are  ill-developed  or  cripples.  Of  the  females,  24 
have  well-marked  pale  transverse  bands  across  the  forewings,  in  16 
these  are  more  or  less  obsolete ;  most  of  the  latter  are  dark  forms, 
whilst  the  banded  ones  show  a  gradation  from  dark  to  a  pale  ground 
colour.  These  obsolete-banded  forms  rarely  have  any  transverse  band 
across  the  hindwings,  although  the  well-banded  forms  generally  show 
traces  of  this  marking.  Whittle  says  that  of  70  specimens  reared  in 
1890,  59  were  males,  and  14  females  ;  of  these  52  males  were  typical, 
three  pale  ochreous,  with  transverse  lines  only  faintly  visible,  three 
brownish  and  one  unicolorous  deep  reddish -brown.  Of  the  females 
one  was  ochreous,  the  rest  brownish.  In  1897,  Whittle  bred  a  pale 
male  with  approximating  transverse  lines,  and  another  male  of  an 
uniform  red-brown  colour,  without  transverse  lines,  the  larvee  of  both 
from  Great  Wakering  marshes.  Of  the  general  variation  of  the  species 
he  observes :  *'  I  possess  specimens  of  the  male  which  show  a  range  of 
coloration  extending  from  pale  ochreous  to  deep  red- brown ;  of  these 
some  are  well-marked,  others  but  faintly,  whilst  yet  others  are 
perfectly  concolorous  (either  pale  ochreous  or  deep  reddish- brown) 
without  a  trace  of  markings.     The  wing-space  enclosed  by  the  first 
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and  second  transverse  lines  varies  considerably — in  some  the  lines  are 
very  closely  approximate.  The  third  transverse  line  or  submarginal 
band  may  be  continuous  or  broken,  faint,  a  mere  shadow,  or  non- 
existent. The  pale  ochreous  unicolorous  form  of  the  female  is  much 
less  frequently  met  with  than  the  corresponding  form  of  the  male." 
Barker  records  a  pale  ochreous  unicolorous  male.  There  is,  how- 
ever, a  form  of  the  male  already  noted  {ante,  p.  528)  in  which  the 
forewings  are  distinctly  marked  with  olive-brown,  whilst  Barrett 
mentions  a  specimen  with  forewings  entirely  olive-brown  in  tint, 
without  transverse  lines,  and  another  smoky-brown  (especially  the 
hindwings).  Oberthiir  says  that  the  male  varies  Uttle  in  France  and 
this  chiefly  in  the  character  of  the  transverse  median  band  of  the  fore- 
wing  ;  this  band  is  more  or  less  brown,  contracted,  but  is  extended  on  the 
inner  margin  of  the  wing  owing  to  its  inner  edge  being  bent  round 
towards  the  wing-base.  He  adds,  however,  that  he  has  English 
examples  (from  the  "  Howard  Vaughan  "  coll.)  which  are  very  like 
atnericana,  Harris,  others  unicolorous  pale,  and  dark  brown  ;  also 
females  with  the  disc  of  the  upper  wing  clear  yellow.  None  of  these 
aberrations  appear  to  have  been  found  in  France,  the  species  being,  like 
many  other  lepidoptera,  more  variable  in  England  than  in  France. 
Nolcken  states  that  the  species  shows  great  variation  in  size  and  colour, 
in  the  Baltic  provinces,  whilst  Romanoff  also  observes  that  in 
Transcaucasia,  the  imagines  are  very  variable.  Staudinger  notes  that 
in  the  Caraman  district  the  imagines  are  somewhat  smaller  and  paler 
than  German  examples. 

The  already  described  forms  of  this  species  are : 

a,  ab.  taraxacoid'ei^  Bell.,  '*  Ann.  Soc.  Ent.  Fr.,"  p.  102,  pi.  iv.,  fig.  1,  $  (1851); 
Stand.,  "  Cat.,"  p.  68  (1871) ;  Kirby,  •*  Cat.,"  p.  839  (1892) ;  Reutti,  "  Lep.  Bad.." 
2nd  ed.,  p.  57  (1898). — The  more  or  less  dark  ferraginous  colour,  which  is  usaally 
found  in  $  s  of  this  species,  is  replaced  by  a  very  pale  yellow-ochreous  tint,  with 
which  the  forewings  are  uniformly  coloured  above  and  below.  The  head,  antennie, 
corselet,  abdomen,  and  legs  partake  of  this  same  colour.  The  two  bent  lines  on 
the  upper  side  of  the  forewings,  and  that  on  the  upper  side  of  the  hindwings  have 
disappeared  almost  entirely,  and  it  is  necessary  to  examine  the  insect  with  care  to 
observe  even  a  trace  of  them.  Although  1  ha^e  reared  a  great  number  of  castremtig 
each  year,  I  never  before  obtained  a  similar  aberration,  but  this  year  two  emerged 
at  an  interval  of  three  or  four  days.  The  cause  is  quite  inexplicable,  as  the  larvee 
were  fed  with  others,  and  kept  throughout  with  others  at  the  same  time,  in  the 
same  place,  <S;c.  One  is  tempted  to  consider  it  to  be  due  to  disease,  which  often 
produces  albinic  specimens  in  lepidoptera.  It  has  not  been  observed  in  other  col- 
lections, and  is  called  taraxacoides,  because  of  its  similarity  to  taraxaci  (Bellier  de 
la  Chavignerie). 

The  colour  of  the  figure  in  the  British  Museum  copy  of  the  Annals 
has  so  changed  that  the  originalt  int  is  quite  unrecognisable.  Staudinger 
diagnoses  it  as  "  al.  concolor.  stramineis,"  and  Oberthiir  observes  that 
only  two  females  of  the  ab.  tarojcaeoides,  were  taken  by  Bellier  de  la 
Chavignerie,  and  these  were  bred  from  larvte  found  near  Paris.  This 
form  is  occasionally  bred  in  England,  and  Beutti  records  one  from 
Stockhert. 

/9.  var.  (et  ab.)  reneta,  Standf ., "  Stett.  Ent.  Zeit.,"  xlv.,  pp.  193-194  (1884);  Kirby, 
"  Cat.,"  p.  839  (1892);  Auriv.,  »* Iris,"  vii.,  p.  139  (1894).—  e  .  Alis  anticis  et  brunneo- 
fascia  tis  et  late  brunneo-marginatis ;  an  tennis,  capite,  thoraoe,  corpore  brunneis. 
Exp.  alar.  29mm. -36mm.  9  .  Supra  subtusque  brunnea,  solo  fascia  media  anguste 
tlavo-marginata.  Exp.  alar.  42nim.-46mm.,  12 cT  ,8  ?  .  Patria :  Italia  septentrionalis, 
litus  venetum.  The  size  of  the  male  of  var.  reneta  (29nim.-36mni.)  exceeds  that  of  the 
type  (26nim.-30mm.)  and  has  a  dark  brown  median  transverse  band,  and  is  also  broadly 
dark  brown  on  the  outer  margin ;  the  head,  antenne,  thorax  and  abdomen  are 
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brown,  only  rarely  mixed  with  yellow ;  the  hindwings  deep  brown.  The  females 
agree  with  the  males ;  the  body  and  wings  above  and  beneath  deep  brown,  only  the 
median  band  of  the  forewings  is  narrowly  margined  with  yellow ;  they  run  from 
42mm.-46mm.,  whilst  the  type  only  measures  34mm.-39mm.  (Standfuss). 

Standfuss  received  from  Penzig,  June  9th,  1882,  50  pupae  collected 
in  the  neighbourhood  of  Venice,  imagines  from  which  commenced  to 
emerge  the  day  he  received  them.  They  were  evidently  a  form  of  M, 
ca.stremiH  but  differed  greatly  from  the  type  in  size  and  colour,  and  also 
varied  so  much  inter  hc  that  he  considered  it  advisable  to  describe  the 
two  forms  veneta  and  hillen. 

y.  var.  (et  ab.)  hilUri,  Standf., »'  Stett.  Ent.  Zeit.,"  xlv.,  pp.  193-194  (1884);  Kirby, 
"Cat.,"  p.  839  (1892) ;  Auriv.,  "Iris,"  vii.,  p.  139  {IHOi). —Bombyx  var.  veneta,  ab. 
hilleriymihi.  Aberratio  utriusque sexus  unicolor  brunnea.  Exp.  alar,  ut  in  varietate 
veneta.    5  <f  ,  4  ?  .     Patria  :  Italia  septentrionalis,  litus  venetum  (Standfuss). 

Among  the  var.  veneta  bred  by  Standfuss  (snjpra)  nine  examples 
(5  (7  s  and  4  $  s)  agree  with  the  rest  in  size,  but  are  throughout  of  an 
unicolorous  brown,  without  the  least  trace  of  yellow  above  or  below. 
These  he  names  after  Hiller,  of  Brieg.  He  observes  that  veneta  and 
hillen  are  to  be  looked  upon  as  seashore  forms  whose  larvae  feed 
exclusively  on  almost  all  kinds  of  salt-marsh  plants,  chiefly  Trifflorhin 
maritimnm  and  species  of  Salicornia.  On  the  other  side  of  the  Adriatic, 
he  adds,  M.  caHtremis  is  not  rare,  but  is  of  the  same  size  and  colour  as 
the  ordinary  German  form. 

«.  var.  kirffh'ntica,  Staud.,  "  Stett.  Ent.  Zeit.,"  xl.,  p.  318  (1879)  ;  Rom., 
"Mem.,"  ii.,  p.  12(1885);  Auriv.,  "Iris,"  vii.,  pp.  137,  139  (1894).— A  number  of  bred 
li.  caMrenMjt  sent  by  Henke  are  so  different  from  the  Central  European  form  that 
they  should  be  distinguished  as  a  local  race.  The  specimens  are  much  paler,  the 
males  with  much  weaker  brown  bands  on  the  forewings,  and  with  a  pale  whitish 
transverse  band  on  the  hindwings.  The  females  are  not  bro^Ti  with  yellow  trans- 
verse bands  on  the  forewings,  but  have  yellow  forewings  with  indistinct  brown  bands 
and  markings.  Some  intermediates  leivding  up  to  the  type  are  present  (Staudinger). 
DisTiBUTioN.  — TiiAXscAuc\i8iA  :  Helcnendorf  (liomanoff).  Tdrkestan  :  Saisan 
(Staudinger),  Askhabad,  Nuchar,  common  (Christoph). 

Egg-laying. — The  eggs  are  laid  in  true  Malacosomid  form,  but 
appear  somewhat  irregular,  and  at  diflferent  levels  owing  to  the 
irregularity  of  the  surface  of  the  twig  on  which  the  batch  examined  is 
laid.  They  are  placed  in  a  close  spiral,  the  first  row  laid  rather  flatly,  the 
succeeding  rows  almost  uprightly,  but  all  united  in  a  bracelet  by  a  thick 
gum,  scarcely  attached  to  the  twig  and  laid  in  reality  lengthwise  upon 
one  another.  They  are  never  superimposed,  which,  indeed,  would  be 
fatal  to  the  lower  stratum  owing  to  the  thickness  of  the  gum  in  which 
they  are  embedded.  Walker  observes  that  the  eggs  are  laid  round  a 
culm  of  grass,  or  stalk  of  Art^'iniMa,  just  as  those  of  M,  nenstria  are 
laid  around  a  twig  of  some  shrub ;  the  selected  position  is  such  that 
the  plants  on  which  the  eggs  are  laid  are  often  covered  by  the  spring 
tides ;  the  batches  of  eggs,  therefore,  are  often  broken  off  and  drifted 
away,  and  have  several  times  been  found  in  tidal  refuse  when  hunt- 
ing for  beetles.  As  they  have  an  efficient  "  waterproof  varnish,"  it  is 
easy  to  see  how  readily  the  species  may  be  dispersed  along  the  shore. 
Newman  says  that  the  ^g^  mass  is  about  an  inch  in  length,  the  eggs 
embedded  in  a  most  tenacious  glue  which  is  not  soluble  in  water;  they 
form  a  compact  cylinder,  the  axis  of  which  is  the  flowering  stem  of  some 
grass  that  is  easily  Avithdrawn  when  shrunk  by  desiccation,  each  egg- 
mass  contains  about  600  eggs.     Hellins  observes  that  the  eggs  hatch 
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in  March  and  April.  A  batch  in  our  possession  hatehed  on  May  12th, 
1896,  but  there  is  great  difference  in  this  respect. 

Ovum. — The  eggs  are  so  pressed  oo  each  other  and  embedded  in 
stiff  gum  that  the  shape  is  somewhat  obscured.  Each  egg  appears  to 
be  of  the  typical  Lacbneid  form,  the  micropylar  end  placed  outwards, 
the  nadir  towards  the  culm  or  stem  round  which  the  batch  appears  to 
be  laid.  It  is  flattened,  and  has  a  very  large  and  distinct  depression 
occupying  about  two-thirds  of  what  is  really  the  upper  surface.  It 
forms  a  rough  oval  in  longitudinal  section,  with  both  ends  broadly 
rounded  but  rather  wider  at  the  micropylar  end.  The  egg  is  whitisQ 
in  colour,  opaque,  shiny  (with  a  varnished  appearance),  shaded  with 
dark  sepia  longitudinally,  the  eggshell  being  covered  with  minute 
roughened  points.  The  micropylar  end  of  the  egg  consists  of  a  raised 
white  convex  surface,  sculptured  with  an  undefined  labyrinth  of  very 
slightly  raised  ridges  and  containing  in  its  centre  the  true  micropyle,  a 
minute,  cone-like  point,  rising  from  a  shallow  depression  composed  of 
very  minute  cells,  placed  quite  centrally  in  the  convex  surface. 

CoupMusoN  OF  Eoos  or  M.  castbensis  and  M.  neustbia. — The  egg 
ot  M.castrenm  is  like  a  pulled  fig  in  shape,  l-lnmi.  in  length,  -8mm.  in 
width,  '6mm.  in  thickness,  greyish-white  in  colour,  darker  where  the 
cement  is  thicker  ;  it  tapers  from  the  micropylar  end  to  the  base,  the 
width  and  thickness  at  base  being  about  '6mm.  and  '5mm.  respectively. 
The  shell  has  an  opaque  porcdlanus  appearance,  and  under  a  1" 
objective  a  minute  surface  network  may  be  distinguished.  The  egg  of 
M.  fumtria  is  very  similar  in  shape,  but  with  a  tendency  (not  constant) 
to  have  a  raised  micropylar  area;  it  is  l'2mm.  in  length,  ■7min--8mm. 
in  width,  and  ■6mm.  in  thickness.  The  eggs  are  so  firmly  cemented, 
however,  in  this  species  that  it  is  almost  impossible  to  detach  single 
eggs  without  breaking  them.  The  shell  of  the  egg  of  J/,  neustria  appears 
to  be  double  and  much  thicker  than  that  of  M.  castieruis.  The 
micropylar  area  of  M.  netntria  is  black,  forming  a  noticeable  dot  in 
the  centre  of  the  end  at  which  it  is  placed.  In  the  egg  of  M.  caHmrns 
the  micropylar  area  is  not  coloured,  but  there  is  a  slight  dimple  where 
it  occurs  (Bacot). 

Habits  of  lahva. — The  eggs  hatch  in  May,  and  the  larva  are 
gregarious  until  the  penultimate  moult ;  but  there  is  great  difference 
in  vte  hatching  period  and  the  date  at  which  the  lar\-ie  are  full-fed, 
young  larvffi  in  their  webs,  and  adult  larvte,  often  being  found  on  the 
same  ground  at  the  same  time.  They  feed  in  the  web  they  make  on 
Statiee  UmonUim,  ArUiiima  niarithiia,  and  other  plants,  but  as  the  web 
becomes  larger  they  spread  it  to  the  short  herbage  on  which  they  also 
feed,  and  leave  a  trail  (where  they  have  eaten  the  plants)  covered  with 
web.  These  may  be  found  early  in  June  on  the  mudflats  of  the  Kent, 
Suffolk,  and  Essex  coasts,  and  are  then  some  three  or  four  inches  wide 
and  one  or  two  yards  in  length.  The  lark's  themselves,  although 
brightly  coloured,  are  not  at  all  conspicuous  at  a  little  distance,  and 
are  best  found  by  following  up  one  of  then:  webs.  Bacot  says  that  a 
nest  made  by  the  larvae  when  only  a  few  days  old  is  almost  spherical, 
an  inch  or  less  in  diameter,  the  whole  not  unlike  a  nest  of  young 
spiders  in  general  appearance.  The  lar\'i«  are  exceedingly  easy  to  rear 
on  sallow  and  knut-grasx,  if  kept  in  a  well -ventilated  frame,  where 
they  can  get  full  advantage  of  the  tiun,  warmth  and  fresh  nir  being 
very  essential  to  development.    The  lorvie  muut  have  plenty  of  room 
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when  pupating,  otherwise  they  spin  the  cocoons  on  one  another,  and 
thus  many  are  prevented  from  escaping  when  the  imaginal  stage  has 
been  reached.  Newman  observes  that  the  web  constructed  by  the 
young  larvse  is  thinner  and  less  opaque  than  that  of  M,  neustria^ 
and  is  generally  placed  very  near  the  ground.  Linn^  noticed 
their  gregarious  habits,  and  says :  *'  Polyphaga,  pascitur  sub 
tela,  gregaria,  migratque  saapius  novo  tentorio ;  ova,  more  prae- 
cedentis,  in  annulos  conferta  circum  ramulos.  Hadc  frequens  in 
Suecia,  duplici  colore  occurrit,  eadem  tamen,  diversaa  prsecedenti 
{nemtria)y  cum  ilia  arborea,  haec  terrestris  *'  {Syst.  Nat,^  xiith  ed., 
p.  818).  After  they  leave  the  web  they  do  not  wander  ifar,  so  that 
when  a  full-fed  larva  is  found  others  are  sure  to  be  close  by 
(J.  J.  Walker).  Jones  observes  that  on  June  80th,  1871,  the  larvte 
were  in  hundreds  on  Higham  marshes,  and  were  not  at  all  confined  to 
the  sea-wall,  but  occurred  for  a  mile  inland  ;  they  were  equally  com- 
mon on  the  Oravesend  marshes  near  the  sea-wall.  He  noticed  that  at 
10  a.m.  the  larvse  occurred  only  sparingly,  but  as  noon  approached 
they  became  more  abundant,  crawling  up  from  their  retreats  to  sun 
themselves  upon  the  branches  of  their  food.  After  1  p.m.  they  again 
became  much  scarcer,  retiring  to  the  roots  of  their  food-plant.  In 
confinement  the  larvsB  should  be  put  in  the  sun.  Whittle  notes  that 
the  food-plants  and  the  larvae  themselves  must  often  be  submerged. 
He  says  that  the  larvae  love  the  sunshine,  but  the  evening  is  the  great 
feeding-time,  and  then  they  may  be  found  freely  enough  on  almost  any- 
thing that  grows  on  the  salt  marshes.  Wright  observes  that  the  half- 
grown  larvae  rest  side  by  side,  in  masses,  on  the  sea-plantain  and  other 
plants,  all  with  their  heads  towards  the  sun,  basking  in  the  warmth, 
and  are  so  sensitive  that,  on  the  least  disturbance,  or  on  the  approach  of 
an  intruder,  every  head  would  instantly  be  raised  and  thrown  back. 
James  says  that  in  June,  1881,  the  larvae  were  in  large  numbers,  feed- 
ing on  dried  seaweed  on  the  seashore,  at  Bawdsey  Ferry,  near 
Felixstowe,  and  were  distributed  over  a  long  ridge  of  the  seaweed  that 
had  been  washed  up  by  some  extraordinary  high  tide,  at  some  yards 
above  high-water  mark.  Two  of  the  larvae  found  had  spun  up  in  the 
mouths  of  large  whelk-shells,  and  the  specimens  bred  from  these  are 
still  in  his  collection.  Ingall  notes  that  on  July  5th,  1856,  the  larvae 
were  in  immense  abundance  near  Queenborough,  chiefly  full-fed. 
They  were  crawling  about  in  such  profusion  that  he  could  scarcely 
walk  without  treading  upon  them.  Lambert  writes  that  the  larvae 
may  be  taken  from  July  15th  to  the  end  of  the  month,  are  rarely  to  be 
found  except  when  the  sun  is  shining  and  the  weather  warm,  when 
they  may  be  seen  feeding  on  the  young  tops  and  unexpanded  blossoms  of 
Artemisia  viaritima ;  he  notices  that  the  larvae  have  a  habit  when  feeding, 
of  occasionally  jerking  the  head  and  fore  legs  from  side  to  side  as  if 
annoyed  by  insects,  although  such  was  not  the  fact.  Newman  states 
that  when  full-fed,  the  larva  rests  in  a  nearly  straight  position,  is  very 
easily  shaken  off,  generally  falling  on  its  back,  when  it  immediately 
turns  over  and  begins  to  crawl,  never  feigning  death  nor  rolling  into  a 
ring.  Harwood  notes  that  the  full-fed  larvae  generally  hide  themselves 
very  effectually  during  the  heat  of  the  day,  and  come  out  to  feed  in 
the  evening,  when  numbers  may  be  found  crawling  and  feeding,  where 
one  might  have  searched  in  vain  a  few  hours  previously  ;  sometimes 
they  are  to  be  found  in  the  earlier  part  of  the  day,  whilst  the  young 
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broods  may  be  found  on  their  webs  at  all  times.  Boisdaval  notes 
{Bull,  Soc.  Knt,  France f  1851,  p.  1x1)  the  damage  done  by  the  larvae  of 
this  species  in  Poitiers. 

Larva. — The  )i€niy  hatched  larva  (May  18th,  1896)  has  a  very  large 
black  and  shiny  head,  which  forms  roughly  a  tall  trapezoid  in  shape, 
with  scattered  hairs  over  it.     The  body  is  dark  brown  in  colour,  and 
tapers  gradually  towards  the  anus.     The  scutellum  smooth.      The 
ear-like  tubercles  on   the   1st  thoracic  segment  strongly  developed, 
and  also  the  hairs  arising  from  them.      The  dorsal  tubercles  form 
chitinous  warts,  are  arranged  in  trapezoidal  form,  and  bear  minutely 
thorny  or  serrated  hairs.     Of  these  i  is,  however,  much  larger  than  ii, 
and  carries  four  or  more  large  hairs,  ii  bearing  only  two  smaller  ones, 
iii  is  a  single-haired  chitinous-based  generalised  tubercle,  iv  and  v 
being  represented  by  a  double  generalised  tubercle  bearing  two  hairs. 
In  the  second  inatarf  the  larva  still  has  a  shiny,  black  head,  covered 
with  pale  hairs  ;  the  ocelli  somewhat  prominent,  and  black  in  colour  ; 
the  apex  of  the  head  is  divided  by  a  central  suture.     The  skin  of  the 
body  is  blackish -grey,  with  pale,  greyish-white,  mediodorsal,  subdorsal 
and  supraspiracular  lines,  and  faint  subspiracular  line.   The  prothoracic 
tubercles  bear  rather  long  black  hairs,  those  on  the  mesothorax,  meta- 
thorax  and  abdominal  segments  carrying  very  long  red-brown  hairs  ; 
the  hairs  on  the  dorsum  stand  upright,  those  on  the  supra-  and  sub- 
spiracular tubercles  curve  downwards  and  completely  cover  the  spiracles. 
The  skin  is  also  covered  with  small  warts,  which  bear  shorter  black 
hairs.     The  dorsal  tubercles  themselves  consist  of  two  large  tubercles 
on  each  segment,  one  on  each  side  of  the  pale  mediodorsal  line.   These 
appear  to  be  placed  about  midway  between  the  front  and  back  edges 
of  the  segment,  to  be  composed  of  a  raised  wart,  and  to  give  rise  to 
four  long,  radiating,  stiff,  red-brown  hairs.     The  small  hairs  on  the 
body  surface  come  from  minute  scattered  skin  warts.     The  interseg- 
mental membrane  is  blackish-grey,  smooth,  without  hairs,  and   is 
conspicuous  w-hen  the  larva  walks.     The  supraspiracular  tubercles  are 
very  similar  to  the  dorsal,  and  the  hairs  are  given  off  in  a  very  similar 
radiating  manner,  but  they  turn  downwards  at  their  ends.     There  is  a 
pale  subspiracular  flange,  broken  at  the  segmental  incisions.      The 
true  legs  are  shiny,  black ;   the  prolegs  are  blackish-grey  with  pale 
tips,  and  black  hooks,  those  on  the  anal  prolegs  being  particularly 
well-developed.      The  8th  and  9th,  abdominal  segments  are  rather 
swollen  dorsally,  but  not  distinctly  humped  as  is  the  lar\'a  of  M. 
neustria  of  the  same  age.     The  anal  segment  is  rough,  black,  and 
without  hairs.     The  more  adult  larra  is  characterised  by  the  markings 
being  arranged,  as  it  were,  in  longitudinal  lines,  running  from  the 
prothorax  to  the  anal  segment.     In  the  third  and  fowth  instarsy  the 
anterior  trapezoidals  are  well-developod,  and  bear  six  or  seven  hairs 
stouter  than  the  secondary  hairs  which  rise  from  the  skin  surface. 
These  longer  hairs  are  still  covered  with  minute  serrations.     Bacot 
describes  the   adidt  larva  (from  blown  example)  as  follows  :    Head 
rounded,  not  large,  surface  dull,  crown  black,  face  and  cheeks  dull 
silvery-blue,  lines  of  median  and  clypeal  sutures  white ;  a  thick  covering 
of  fine  bright  brown  hairs,  a  few  scattered  dark  ones  (these  hairs 
greatly  soften  the  colour  effects  and  give  the  blue  coloration   the 
appearance  of  a  bloom).   Body  with  dorsal  area  velvety- black,  mottled 
with  narrow  longitudinal  broken  streaks  of  bright  red ;  a  narrow,  much 
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interrupted,  blue,  median  line  is  traceable,  strongest  on  thoracic  and 
hindmost  abdominal  segments  ;  a  broad,  but  broken,  and  interrupted, 
blue,  subdorsal  band  present ;  immediately  beneath  this  is  a  narrow, 
irregular  and  broken,  red  band,  narrowly  bordered  with  the  black 
ground  colour ;  below  this  the  lateral  area  to  base  of  prolegs  is  blue, 
with  a  narrow  interrupted  streak  composed  of  a  mottling  of  black,  red, 
and  white  just  beneath  the  spiracles  ;  the  ventral  area  is  velvety-black 
much  blotched  on  either  side  of  median  line,  and  towards  the  posterior 
and  anterior  edges  of  the  segments,  with  white  or  cream  colour,  and  a 
slight  amount  of  blue.  The  bases  of  prolegs  mottled  black  and 
yellowish- white,  the  lower  portion  blue ;  the  foot  is  disc-like  with  a 
row  of  24-26  hooks  on  its  inner  edge.  The  true  legs  black  with  white 
ring  at  base.  The  larva  is  covered  with  a  fairly  thick  coat  of  fine  soft 
hairs  of  various  lengths,  rising  more  or  less  vertically  on  the  dorsal 
area,  but  tending  to  be  collected  into  downward  sweeping  tufts  laterally; 
the  bright  blue  subdorsal  and  lateral  bands  are  thus  rendered  more 
prominent,  being  less  obscured  by  hairs  than  the  remainder  of  the 
body.  The  hairs  on  the  thoracic  segments  rather  stronger  than  on  the 
abdominal  segments.  Many  hair-bases  and  the  skin  area  immediately 
surrounding  them  are  black  on  the  blue  and  white  parts  of  the  larva, 
and  to  a  less  extent  on  the  red  also.  It  is  this  black  spotting  that 
gives  the  blue  areas  a  dull  appearance ;  the  blue  is  particularly  strongly 
and  brightly  marked  on  the  intersegmental  areas,  where  there  are 
no  hairs.  Before  full  growth  is  reached  (?  penultimate  skin)  the 
blue  bands  and  areas  are  less  strongly  developed,  and  the  red  is 
relatively  stronger ;  the  blue  subdorsal  band,  in  some  not  quite  full- 
grown  larvae,  consists  for  the  most  part  of  a  strong  intersegmental  spot 
on  each  segment,  and  another  in  the  same  horizontal  plane  at  about 
the  middle  of  the  segment.  Linn6  described  the  larva  as  **  Pilosa, 
.subcflerulea  lineis  utrinque  2  lateralibus  ferrugineis  approximatis  et 
dorsali  1  utrinque,  lata,  nigro-maculata.  Abdomen  albo  utroque 
maculatum.  Caput  cinereum  *'  {Syst.  Xat,,  12th  ed.,  pp.  818-819). 
Curtis  says :  *'  Many  coloured  ;  an  indistinct  whitish  dorsal  line,  then 
a  broad  orange-brown  stripe,  in  which,  on  each  side  of  the  8rd,  4th, 
5th  and  12th  segments  is  a  black  spot ;  the  hairs  all  golden-brown, 
and  longer  than  in  the  larva  of  M.  neustna.''  Newman  writes  :  "  The 
head  is  of  almost  the  same  width  as  the  2nd  segment ;  the  body  is  of 
nearly  uniform  substance  throughout,  the  back  being  rather  convex, 
and  having  the  divisions  of  the  segments  distinctly  mairked,  the  sides 
being  dilated,  and  the  dilated  portions  being  broken  up  into  wart-like 
lobes  by  transverse  folding  ;  the  belly  is  rather  flattened,  the  claspers 
rather  long,  but  remarkably  small  at  the  extremities ;  the  head  and 
body  are  clothed  with  silky  hairs  of  various  lengths,  but  nowhere 
sufficiently  abundant  to  completely  conceal  the  skin  ;  the  colour  of  the 
head  is  bluish-grey,  minutely  dotted  with  black  ;  that  of  the  body  is 
rich,  velvety,  purplish- brown,  with  an  interrupted  and  irregular  medio- 
dorsal  series  of  small  and  amorphous  blue-grey  spots,  and  two  lateral 
stripes  on  each  side  of  the  same  colour,  the  upper  of  these  being  the 
most  perfect,  and  the  lower  containing  the  black  spiracles ;  the  space 
between  these  two  stripes  contains  a  series  of  linear  orange  spots,  one 
on  each  segment ;  the  ventral  area  black,  freckled  with  white  ;  all  the 
hairs  are  bright  ferruginous.'' 

Variation  of  larva. — Walker  writes  :    **  The  adult  larvas  vary 
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considerably  in  the  amount  of  the  leaden-blue  markings,  which  are 
more  strongly  developed  in  those  larvaa  that  produce  males.  The 
whitish  dorsal  stripe  is  also  much  more  distinct  in  some  examples  than 
in  others,  and  here  again  the  male  larvce  have  it  the  more  distinctly 
marked.  The  fulvous  hairs  are  also  denser  on  the  male  larvse.** 
Whittle  says :  **  One  often  sees  larvae  approaching  those  figured  by 
Buckler  {Larvae^  pi.  1)  in  which  the  orange  dorsal  and  the  blue  lateral 
streaks  have  increased  at  the  expense  of  the  usual  dark  coloration." 
Buckler  figures  (La n-a<',  &c.,  pi.  1.,  figs.  1,  la,  lb)  three  different  forms 
of  the  full-grown  larva  : 

(1)  The  dorsal  area  red-brown,  with  a  darker  median  line,  below  this  is  a  paler 
reddish,  subdorsal,  longitudinal  line,  directly  below  this  is  another  longitudinal  line, 
alternately  marked  transversely  with  blue  and  black,  beneath  this  again  is  a  bnght 
yellow  supraspiracular  line,  a  blue-grey  spiracular,  and  an  orange  subspiracuiar 
line ;  the  yellow  spiracular  line  is  continued  as  a  frontal  line  across  the  prothorax 
and  shows  up  distinctly  the  bluish-grey  head  (fig.  1). 

(2)  The  dorsal  area  brown,  with  a  bluish-grey  median  longitudinal  line,  a 
yellow  subdorsal,  beneath  which  is  another  longitudinal  line  marked  alternately 
with  blue  and  black  transversely,  below  this  is  the  yellowish  supraspiracular  line 
and  a  blue-grey  spiracular ;  the  yellow  spiracular  line  is  also  continued  frontally 
across  the  pro&orax  ;  the  head  is  bluish-grey  (fig.  la). 

(3)  The  dorsal  area  blackish-grey,  the  mediodorsal  line  broken  up  into  blue 
spots  on  abdominal  segments  1-8 ;  the  subdorsal  orange  line,  continuous  over  the 
thoracic  and  1st  and  2nd  abdominal  segments,  is  also  broken  up  into  spots  on  seg- 
ments 3-8,  and  placed  on  same  subsegments  as  the  blue  spots  of  the  mediodorsal 
line ;  this  is  followed  by  a  continuous  bright  blue  longitudinal  line  ;  beneath  this  is 
a  yellow  supraspiracular,  darkened  at  the  segmental  incisions,  and  below  this  is  a 
continuous  blue  spiracular  line,  separated  from  the  greyer  ventral  area  by  a  fine 
black  one  (fig.  15). 

Bomanoff  observes  that  the  larvaB  of  the  Transcaucasian  castremis 
differ  from  those  of  central  Europe,  being  **  greyish-blue  in  colour, 
with  only  two  very  narrow  bands  of  reddish- tawny  on  the  back."  He 
further  notes  that  the  larvas  found  in  Persia  present  the  same 
differences. 

Pupation. — The  cocoon  is  spun  up  among  the  food-plants,  or  in  the 
low  herbage  near.  Jones  found  cocoons  by  searching  among  the  long 
grass  growing  near  the  top  of  the  sea-wall  below  Gravesend,  many, 
however,  were  empty,  the  pupae  having  been  extracted  by  birds.  Zeller 
found  cocoons  spun  up  among  the  leaves  of  an  Artemisia,  on  June 
16th,  1869,  at  Meseritz,  in  Posen. 

Cocoon. — The  cocoon  consists  of  a  large  quantity  of  loose,  flossy 
white  silk,  outside,  and  a  more  closely  woven  cocoon,  of  a  pale  yellow 
colour,  within.  The  latter  is  about  one  and  a  half  inches  long  and 
half  an  inch  wide.  It  is  somewhat  pointed  at  both  ends,  more  so  at 
the  bottom  than  at  the  top,  but  the  latter  is  rather  more  loosely 
woven.  The  yellow  inner  cocoon  has  a  felted  appearance,  is  thin,  and 
coated  inside  with  yellow  particles  of  aragonite,  which  are  freely 
sprinkled  on  the  pupa.  Newman  says  that  the  cocoon  is  rather  tough, 
oblong,  of  fine  pale-coloured  silk,  interspersed  with  a  powder  much 
resembling  flower  of  sulphur. 

Compound  cocoons. — On  several  occasions  three  or  four  larvae  united 
in  making  a  large  coccon,  in  which  the  pupte  were  found  without  any 
separating  partitions  (on  the  other  hand  some  of  the  larvae  are  very 
lazy  in  constructing  a  cocoon,  and  become  pupae  without  making  one 
at  all)  (Fisher). 

Pupa. — The  pupa  is  remarkable  for  the  contrast  in  colour  between 
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the  pale  reddish<grey  mouth-parts,  and  the  surrounding  shiny  black 
maxillffi,  maxillary  palpi,  legs,  wings  and  thorax.  It  is  rather  more 
than  sdven-eighths  of  an  inch  in  length ;  is  widest  (three-eighths  of  an 
inch)  at  the  4th  and  5th  abdominal  segments,  narrowing  rapidly  to  a 
blunt  point  formed  by  the  9th  and  10th  abdominal  segments.  Ventrally: 
The  dorsal  head-piece  well -developed,  but  ventral ;  the  mouth -parts 
are  pale  reddish-grey,  with  bright  orange  labial  palpi  (?);  the  maxillsB 
short,  the  first  pair  of  legs  extending  beyond  the  maxillaB,  and  the 
second  pair  beyond  the  first ;  these  are  shiny  black  in  colour,  and  are 
partly  enclosed  between  the  antennae,  which,  however,  terminate  at 
about  two-thirds  along  the  costa  of  the  wing,  measured  from  the  base ; 
the  first  pair  of  legs  ends  medially  on  the  same  level  as  the  tips  of  the 
antennae,  the  second  pair  extending  some  distance  beyond  the  antennae. 
The  antenna  ends  in  a  point,  is  strongly  ribbed  longitudinally  down  its 
centre,  and  closely  segmented  transversely.  The  wings  are  rounded  at 
the  apices,  are  short  compared  with  their  width,  with  distinct  neuration 
extending  to  Poulton's  line,  which  is  well  marked.  The  4th,  5th,  6th 
and  7th  abdominal  segments  have  each  two  marked  scars  (in  the  posi- 
tion of  the  larval  prolegs) ;  these  segments  are  also  covered  thickly  with 
short  yellow  and  brown  bristles.  The  genital  organs  are  well  marked, 
a  linear  depression  being  placed  medially  on  both  the  8th  and  9th 
abdominal  segments  ;  the  anus  is  very  prominent  on  the  10th 
abdominal,  and  the  cremaster  forms  a  rounded  flap  which  extends  far 
beyond  the  anus,  posteriorly,  and  is  thickly  covered  with  red-brown 
bristles.  DorscUly :  The  prothorax  is  rounded  f rontally  and  covered 
with  short  red-brown  bristles ;  the  mesothorax  is  swollen,  has  a  fine 
raised,  shiny,  mediodorsal  line,  is  sparingly  sprinkled  with  red-brown 
bristles,  is  dull  blackish  in  colour  (as  is  also  the  whole  of  the  dorsum), 
giving  rise  on  either  side  to  the  forewings  ;  the  metathorax  is  narrow 
and  ill-developed,  even  the  sides  whence  the  hindwings  originate  being 
ill-developed,  the  latter  disappearing  at  once  beneath  the  forewings ; 
the  prothoracic  spiracle  forms  a  longitudinal  slit,  placed  in  the 
segmental  incision  between  the  pro-  and  mesothorax,  and  in  contact 
with  the  antenna  ;  the  1st,  2nd  and  8rd  abdominal  segments  narrow, 
but  each  increases  in  width  from  the  1st  to  the  6th,  whilst  those 
following  the  6th  contract  to  the  cremaster,  which  is  long,  blunt  and 
rounded ;  all  the  abdominal  segments  are  sprinkled  with  short  stiff 
bristles,  and  these  hold  a  thick  covering  of  loose  larval  hairs  which 
entirely  cover  the  abdominal  segments  dorsally,  and  less  so  the  sides 
and  venter.  Laterally :  The  rounded  front  of  the  prothorax  thickly 
covered  with  brown  bristles ;  the  glazed  eye,  very  distinct,  forming  an 
open  lunule,  extending  from  the  mouth  to  the  base  of  the  antenna ; 
the  shoulder  of  the  forewing  swollen  ;  the  spiracles  on  the  2nd,  3rd, 
4th,  5th,  6th  and  7th  abdominal  segments  consist  of  a  raised,  brown, 
roughly  oval  lip,  placed  towards  the  middle  of  each  segment  ;  the 
segments  are  well  drawn  within  each  other,  so  that,  although  there  is 
free  movement  between  abdominal  segments  4-5,  5-6,  6-7,  the  inter- 
segmental membrane  is  not  visible.  The  most  remarkable  features  of 
the  pupa  are :  (1)  The  yellow  appearance  of  the  abdominal  segments. 
(2)  The  thick  covering  of  loose  red-brown  (larval  or  cocoon)  hairs  over 
the  greater  part  of  the  pupa.  (8)  The  narrowing  of  the  abdominal 
segments  to  a  point.  (4)  The  extension  of  the  cremaster  beyond  the 
anus   [Description  made  on  July  16th,  1897,  from  a  pupa  received 
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from  Mr.  Whittle].  The  pupa  is  black,  dull-looking,  the  cuticle 
transversely  striated,  thinly  clothed  with  short  ferruginous  hairs,  which 
are  most  abundant  at  the  anal  extremity,  the  latter  prolonged  but 
blunt  (Newman). 

COMPABISON    OF    PUP£    OF    M.     CASTRENSIS    AND    M.    NEU8TBIA. The 

pupffi  oiM,  castrenm  Bxer^kther  browner  than  those  of  ili.  Jieiutria^  some 
variation  would,  however,  seem  to  exist  as  one  male  pupa  is  quite  red- 
brown,  while  those  of  another  male  and  a  female  are  of  a  dark  mahogany 
tint,  almost,  but  not  quite,  black  in  the  case  of  that  of  the  female.  The  hairs 
on  the  pupae  of  castrensis  appear  browner  and  more  numerous,  but  the 
former  difference  may  be  more  or  less  due  to  the  browner  colour  of  the 
pupal  envelope.  The  pupa  of  31.  nemtria  is  longer,  thinner,  and  tapers 
more  gradusJly  to  the  anus ;  that  of  M,  cmtrensis  is  shorter,  and  tapers 
much  more  sharply  from  abdominal  segments  6-8  than  is  the  case  in 
M,  neustria.  The  mouth-parts,  too,  in  3i.  castrensisj  shade  more 
gradually  into  the  surrounding  parts  as  regards  colour;  in  31.  neustria^ 
the  transition  from  coal-black  leg-  and  eye-sheaths,  &c.,  to  the  pale 
brown  of  the  mouth-parts  is  quite  sudden  and  abrupt  (differences  in 
degree  are  observable  in  this  respect  in  the  pupse  of  M,  castrenMsj  but 
the  contrast  in  all  the  pupae  of  M.  neiistria  examined,  is  distinctly 
marked)  (Bacot). 

Parasites. — ^In  ordinary  seasons  it  seldom  happens  that  parasites 
are  bred  from  the  larvae,  but  in  1898  many  larvae  were  destroyed  by 
them  (Whittle).  Tdenomm  plialaenarum  has  been  bred  from  this 
species  (Goeze). 

Food-plants. — Almost  polyphagous.  In  the  Isle  of  Sheppey  the 
favourite  food  is  Statice  limonium,  then  Artemisia  mantima,  but  also 
found  on  coarse  salt-marsh  grasses,  Plantago  maritima,  &c.  (W^alker), 
AtHplex  portnlacoidesj  A,  littoralisy  Sucieda  maritimay  coarse  grasses, 
rose,  birch  (Whittle),  Plantago  lanceolata,  Dauciis  carota  (Curtis), 
chrysanthemums  (Vaughan),  Polygonum  am^ulare  (A.  fl.  Jones), 
southernwood  (preferred  when  dipped  in  salt  water),  cherry  leaves 
(eaten  voraciously  when  dipped  in  salt  water)  (Ingall),  Pilosella,  Jacea, 
Alchefnillaf  Euphorbia  (Linn^),  Centaurea  jacea,  Euphoi-hia  esxda,  E. 
cyparissias,  Geranium,  Hiei'oHum  pilosella,  young  birch  shoots  (Bork- 
hausen),  Artemma  campestris  (Teich),  Athamantha  oreoselinum  (Zeller), 
Helianthemum  vulgare  (Selys),  Etica,  Ijeontodon,  Calluna,  &c.  (Caradja), 
Campautda,  &c.  (Kossler),  young  shoots  of  Betula  alba  (Garbowski), 
apple,  pear,  poplar,  plum,  blackthorn  (preferably  sprinkled  with  salt 
water)  (Newman),  plum,  oak  (Ingall),  Erodium  (Milli^re),  sallow, 
knot-grass,  plantain,  willow  (Bacot),  Armeria  mantima,  Silene  mari- 
tima.  Inula  crithmoiiles  (Harwood). 

Habits  and  Habitat. — The  habits  of  the  imagines  are  practically 
unknown,  but  Button  observes  that  they  emerge  in  the  after- 
noon, and  should  be  secured  before  dark,  or  they  will  batter  themselves 
to  pieces.  The  moth  is  rarely  seen  wild,  almost  all  our  cabinet 
specimens  having  been  bred  from  captured  larvae.  Walker  took  a 
female  in  Sheemess,  in  July,  1868,  on  a  wall  opposite  a  lamp  post, 
probably  attracted  by  the  light.  Jones  captured  a  female  near  Graves- 
end.  Button  notes  {Ent,,  1868,  p.  129)  an  example  at  Gravesend 
attracted  by  the  lamp  when  sugaring  on  the  marshes,  and  Millidre 
obtained  a  female  when  resting  on  a  stalk  oilMrandulaofficinalin^on  the 
Pic  de  I'Aigle.    It  may  have  been  merely  a  fortuitous  coincidence,  but 
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Whittle  notes  that  whilst  breeding  these  moths,  three  males  emerged 
on  July  21st,  1897,  and  were  found  resting  on  two  cocoons,  which 
afterwards  (on  July  26th  and  27th)  produced  two  females.  In  Eng- 
land the  species  is  excessively  local,  being  practically  confined  to  the 
saltings  of  the  Thames  and  Med  way,  and  the  marshes  for  some 
distance  along  the  Essex  and  Suffolk  coasts.  One  suspects  its  possible 
occurrence  also  on  the  salt  marshes  of  the  south  coast,  since  it  occurs 
on  the  opposite  side  of  the  English  Channel.  In  Denmark,  too,  it  is, 
as  with  us,  a  coast  species.  In  the  Netherlands  it  is  confined  to 
heaths,  and  Bichter  observes  that  it  inhabits  similar  districts  in 
Dessau,  but  Selys  de  Longchamps  notes  it  as  occurring  in  the  large 
woods  of  Belgium,  and  Speyer  says  that  in  the  north  and  north- 
eastern parts  of  its  range  it  prefers  sandy  districts  and  heaths.  Zeller 
says  that  it  occurs  everywhere  on  the  low  sandy  hills  around  Meseritz, 
in  Posen.  At  Abruzzi,  in  the  Boman  Campagna,  Calberla  records  it 
as  exceedingly  abundant  at  1500m.  elevation,  whilst  in  Asia,  in  the 
Kentei  mountains,  Staudinger  says  it  is  common  in  the  elevated 
meadows ;  in  Nassau,  Bossier  observes  that  it  is  confined  to  warm 
high-lying  places,  and  Eversmann  says  that  it  is  distributed  over  the 
Caspian  littoral;  Guenee  gives  *^  collines  et  lieux  calcaires "  in  the 
Eure-et-Loir,  whilst  Dupont  captures  it  ^*sur  un  coteau  calcaire," 
near  Pont  de  TArche.  On  the  salt  marshes  of  the  Medway  and 
Thames  the  larvte  are  sometimes  in  extraordinary  abundance,  near 
Leigh,  in  Essex,  Vaughan  notes  them  as  exceptionally  abundant  in 
1871  and  1874,  whilst  Jones  says  that  in  1871,  in  a  field  on  Gliffe 
marshes,  in  which  the  grass  had  been  cut,  and  where  there  was  no 
trace  of  sea-wormwood,  the  larvae  could  have  been  collected  in  thou- 
sands. Yet  in  the  same  year,  at  Queenborough  {Knt,  Mo.  Matj.y  viii., 
p.  185),  Walker  says  that  he  could  only  find  a  few  starved  and  stunted 
larvae,  although  they  are  usually  very  abundant  in  the  locality. 
Whittle  observes  that  he  suspected  that  the  great  floods  of  November, 
1897,  would  have  seriously  affected  the  distribution  of  the  species  at 
Great  Wakering,  but  it  was  as  abundant  as  ever  in  1898,  and  he  saw 
few  larvte  away  from  the  well-known  stretch  of  marsh.  Kerry  notes 
that  near  Harwich  the  species  occurs  on  the  ^*  bentlings,'*  where  the 
eggs  must  frequently  be  under  water,  and  Mera  found  it  on  the  sea- 
wall at  Bawdsey.  W^e  have  already  noted  (ajitea,  p.  587)  the  great 
abundance  in  which  Ingall  found  it  in  1856,  at  Queenborough,  and  he 
states  that  the  larvaB  seem  to  revel  in  the  moist  places  overgrown 
with  grass,  Artenima,  Statice,  and  other  salt-marsh  plants.  Harwood 
notes  the  larvflp  as  especially  common  some  seasons  along  the  bases  of 
the  sea-wall  of  the  north  Essex  coast,  and  says  that  this  is  to  be 
accounted  for  by  the  eggs  being  laid  round  the  stems  of  grass  and 
other  plants,  which,  whien  they  become  sere  and  brittle,  are  frequently 
broken  off  and  borne  by  the  incoming  tide  towards  the  sea-wall,  where 
they  may  often  be  detected.  In  a  favourable  season  the  larvae  are  to 
be  found  in  amazing  numbers,  often  within  a  very  limited  space.  In 
confinement  they  require  an  abundant  and  perfectly  fresh  supply  of 
food  if  they  are  to  be  reared  successfully.  The  eggs  will  endure 
immersion  in  sea-water  for  a  considerable  time  without  injury  ;  they 
must  be  regularly  covered  by  the  high  tides  in  their  natural  haunts  in 
Britain,  as  also  to  a  less  extent  must  the  larvae,  for  all  that  I  have  ever 
seen  have  been  between  the  sea-wall  and  the  sea.    The  larvae  appear  to 
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be  rarely  ichneamoned,  but  once  tbey  have  pupated  the  sea-birds  prey 
on  them,  although  the  cocoons  are  usually  cleverly  hidden  in  the  low 
herbage. 

Time  of  appearance. — The  imago  is  generally  bred  from  the 
middle  of  July  until  the  third  week  in  August,  although  Walker  notes 
that  in  confinement  the  bulk  of  the  specimens  appear  during  the  third 
week  of  July.  In  July,  in  Belgium  (Selys) ;  in  June  and  July,  in 
Transcaucasia  (Romanoff);  in  France,  in  July  and  August  (Oberthiir), 
but  Gu^n^  gives  May  and  June  for  the  Eure-et-Loir  district,  although 
Dupont  took  it  at  Pont  de  I'Arche  on  July  10th,  1892,  whilst  Sand 
mentions  June  28th-July  15th,  for  the  Auvergne  district,  and  Milli^re 
August  2nd,  1875,  on  the  Pic  de  TAigle.  Fritsch  gives  it  as  appearing 
in  the  Vienna  district  from  June  26th-July  28th,  and  Jordan  took  it 
in  the  first  week  in  July,  1878,  in  the  Visp  valley,  Frey  gives  July 
and  August,  for  Switzerland,  Caradja  says  that  the  larvse  occur  in  May 
and  June  and  the  imagines  in  July  and  August,  in  Boumania,  and 
Beutti  gives  exactly  the  same  dates  for  Baden.  Staudinger  notes 
that  in  the  Caraman  district  the  earliest  emergence  took  place  on 
July  6th,  but  specimens  continued  to  appear  until  August  8th,  1875, 
whilst  in  the  Eentei  mountains  the  larvee  were  very  abundant 
at  the  commencement  of  July.  Ingall  notes  that  the  bulk  of  the 
emergences  in  1856,  took  place  between  July  dOth  and  August  Brd, 
although  some  imagines  appeared  in  September.  Whittle  observes  that 
in  1889,  larvsB  were  taken  at  Shoeburyness  until  July  80th,  in  1890  none 
were  seen  after  July  19th,  in  1898,  larvaB  were  found  almost  fully 
grown  by  June  2nd,  although  broods  of  young  larvee  were  stiU 
common  ;  broods  of  quite  young  larvse  were  taken  on  June  14th,  in 
1897.  In  1898,  larvse  in  the  second  stadium,  were  found  near 
Southend,  as  early  as  April  17th,  by  Battley.  The  best  time  to  obtain 
the  larvae  varies  with  the  season.  Larvae  were  first  found  in  England  at 
the  beginning  of  May,  1827,  in  an  island  on  the  Essex  coast,  called  New 
England,  and  others  occurred  in  the  beginning  of  July,  1828 ;  these  latter 
larvae  pupated  about  the  middle  of  July,  the  pupae  producing  imagines 
between  August  10th-22nd  (Parsons  teste  Curtis) ;  June  6th  and  July  28rd- 
80th,  1842,  large  numbers  of  larvae  in  the  Isle  of  Sheppey,  from  which 
60  ^  s  and  85  $  s  were  bred,  as  well  as  a  gynandromorphous  example 
on  August  7th,  larvae  again  taken  atQueenborough,  Julyllth-12th,  1845, 
commenced  to  spin  up  July  17th,  although  others  were  still  feeding  on 
July  81st ;  from  July  8rd-5th,  1856,  at  Queenborough,  the  larvae  were  in 
amazing  numbers,  principally  full-fed,  they  were  crawling  in  such 
profusion  that  one  could  scarcely  walk  without  treading  on  them,  by 
July  12th,  they  were  spinning  up  fast,  and  200  had  already  pupated, 
and  imagines  emerged  from  July  80th- August  17th,  altogether  some 
840  were  set — 114  males,  and  225  females  (Ingall) ;  some  six  dozen 
larvae  found  near  Gravesend,  in  June,  1860  (Fisher) ;  larvae  near  Graves- 
end,  July  18th,  1866  (Miller) ;  July  18th,  1866,  larv©  at  Gravesend, 
imagines  bred  August  7th-9th,  1890,  others  bred  August  19th-29th,  1891, 
July  28th-August  14th,  1892,  all  from  Leigh  (Fenn)  ;  larvae  already 
separated  on  May  29th,  1869,  and  full-grown,  sitting  upon  the  weeds, 
on  June  19th,  at  Meseritz,  in  Posen  (Zeller) ;  larvae  on  July  10th, 
1869,  were  found  in  various  stages  of  growth  below  Gravesend,  some 
quite  small,  others  full-fed,  on  June  8rd,  1871,  hundreds  in  a  field  in 
Cliffe  marshes  (A«  H.  Jones);  larv®  full-fed  July  1st,  1871,  on  Graves- 
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end  salt-marshes,  on  May  20th,  1892,  near  Southend,  three   nests  of 
small  larviB  were  found,  and  on  June  17th,  1894,  the  larvre  were  com- 
mon, some  quite  small  others  two-thirds  grown   (Bower)  ;  July  8th 
and  12th,  1879,  at  Queenborough,  nearly  or  quite  full-fed,  in  1896  the 
larvae  were  in  extraordinary  abundance  on  Chetney  marshes,  on  May 
21st,  there  were  broods  at  intervals  of  every  two  or  three  yards,  from 
newly-hatched  larvs  up  to  those  in  the  penultimate  moult,  whilst 
stragglers  continued  to  occur  until  July  16th,  when  some  were  ob- 
tained at  Elmley,  in  1897  a  few  belated  larvte  were  found  close  to 
Sheerness  in   the  middle  of  July   (J.   J.   Walker) ;  many  nests  of 
young  larvae  at  St.  Osyth,  May  19th-21st,  1888  (Harwood) ;  larva? 
June  9th,  1888,   exceedingly  abundant  and  varied  much   in    size, 
at  Shoeburyness  (Adkin) ;    larvae   June   18th- July  24th,  1889,   pro- 
duced imagines  July   28th-August  15th,  1889,    larvae    June    29th- 
80th,  1890,    imagines    July    28th-August    5th,    1890,    larvae    June 
14th-July  12th,   1891,  imagines  July  25th-July  80th,    1891,   larvce 
June  17th- July  8rd,  1892,  imagines  July  26th-August  1st,  1892,  larvae 
June  2nd-12th,  1893,  imagines  July  9th-16th,  1898,  larvae  June  9th- 
27th,  1895,  imagines  July  21st-81st,  1895,  larvae  June  18th,  1896, 
imagines  July  12th-21st,  1896,  larvae  June  12th-19th,  1897,  imagines 
July  15th.26th,  1897,  larvas  July  28rd-27th,   1898,  imagines  August 
24th,  1898,  all  from  Great  Wakering  salt-marshes  (Whittle);  larvae  July 
11th,  1891,  on  the  sea-wall  at  Bawdsey,  also  on  June  16th -20th,  1890, 
July  24th-27th,  1891,  July  9th,   1892,  and  June  13th-80th,  1896,  on 
the  Essex  marshes  (Mera) ;  June  19th,  1892,  the  larvae  in  thousands  on 
the  salt-marshes  at  Shoeburyness,  some  extremely  small,  others  larger,* 
in  companies,  in  such  abundance  that  it  was  difficult  to  avoid  treading 
on  them  (Wright) ;  bred  July  llth-20th,  1898,  larvae  from  Essex  coast 
(Bankes) ;  larvae  at  Clacton-on-Sea,  produced  imagines  August  2nd, 
1898  (Pickett)  ;  larvae  June  28rd,  1898,  from  Shoeburyness,  produced 
imagines  August    1st- 17th    (P.  Reid),  larvae  from  Isle  of    Sheppey 
produced  imagines  July  25th-80th,  1899  (Thornhill). 

Localities. — Essex  :  saltmarshes  between  the  mouths  of  the  rivers  Golne 
and  Stour — St.  Osyth  (Harwood),  Leigh  (Vaughan),  Clacton  (Pickett),  Canvey, 
Wakering  Marsh,  Shoeburyness  to  Haven  Gore  (Whittle),  Southend  (Battley), 
Mersea,  nr.  Colchester  (Laver),  nr.  Harwich  (Kerry),  nr.  Crowstone  (Burrows), 
Fobbing  Marsh  (Auld),  Leigh  (Fenn).  Kent  :  Heme  Bay  (Daltry),  nr.  Eochester 
(Edwards),  Higham  and  Gravesend  marshes  (A.  H.  Jones),  St.  Mary's  Creek,  Chat- 
ham, Cline,  Queenborough  (Chaney),  banks  of  Med  way  (Wright),  banks  of  Thames 
below  Erith  (Stainton),  Chetney  Marshes,  Elmley,  Sheerness  (Walker),  Isle 
of  Sheppey  (Ingall),  nr.  Port  Victoria  (Bacot).  Suffolk  :  Aldeburgh 
(Crutwell),  Bawdsey  (Mera),  the  Haven  at  Thorpe,  Aldborough  (Hele), 
Bawdsey  Ferry,  nr,  Felixstowe  (James).  [The  following  records  require  con- 
firmation:— Devon:  mouth  of  tne  Exe  (Leach  teste  Stephens).  Herts:  East 
Barnet  (Gillum  tette  Gibbs,  Ent.  Rec,  v.,  p.  158).  Ireland  (Ball,  never  since  con- 
firmed, vide  Birchall,  Ent.  Mo.  Mag.,  x.,  p.  153).  W'orcester  (Smith,  Substitute, 
p.  184).  Yorks  :  York,  in  salt-marshes  (Meyrick).  Of  these  the  Devon  locality  is  a 
very  probable  one.     Meyrick's  record  is  very  remarkable.] 

Distribution. — Aria  :  Altai  Mountains,  Kentei  Mountains,  North  Persia 
(Staudinger),  Kouldja  (Alpheraky),  Achalzak  (Christoph).  Asia  Minor  :  Amasia, 
Tokat,  Brussa  (Speyer),  Caraman  (Staudinger).  Persia  ^RomanofT|.  Turkestan 
(Erschoff).  Austro-Hunoary  :  Briinn  (Schneider),  Galicia  (Garbowski),  Linz, 
Vienna  (Fritsch),  Buda  (Speyer),  Epiries,  not  rare  (Husz),  Hungary — Kocsocz 
(Vdngel),  Tyrol,  very  rare  (Hinterwaldner),  Upper  Carinthia,  in  Salzburg  (NickerlJ, 
Fiume  (Mann),  Bucovina  (Caradja).  Belgium  :  everywhere  on  heaths  (Heylaerts), 
rare  in  the  country — Calmpthout  (Lambillion).  Corsica  :  rare  (Cur6).  Denmark  : 
generally  distributed  in  coast  districts  (Bang-Haas).    France  :  not  rare,  but  only 
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common  in  central  France — at  Paris,  Fontainebleau,  &c.  (Berce),  rather  rare  in 
north  France — Eure,  Pont  de  PArche  (Dupont),  Vernet-les-Bains,  Gauterets  (Ober- 
thur),  Alpes-Maritimes — Pic  de  I'Aigle  (Milli^re),  Poitiers  (Boisdaval).  Evreux 
(Bellier  de  la  Ghavignerie),  Eure-et-Loir,  Gh&teaadun  (Gucnoe),  Gh&teau-du- 
Loir  (de  Graslin),  Indre,  Gher,  Sologne,  Auvergne  (Sand),  Aabe  (Jourdheuille), 
Haute-Garonne  —  Bouoonne,  Lardennes,  Encausse  (Garadja),  Pay-de-Ddme 
(Guillemot),  Morbihan  (Griffith),  Gironde — ^Facturo,  St.  M^dard,  Gestas  (Trimoulet), 
Saone-et-Loire,  Autun,  rare,  Ghalon,  common  (Gonstant).  Finland  :  southern  dis- 
tricts, Osterbdtten  (Lampa).  Germany  :  north-west  Germany — Hanau,  Elberfeld, 
Quedlinburg,  Osnabriick,  Hamburg,  Eutin,  Ac.  (Jordan),  local  in  the  middle  Rhine 
district  and  south  Germany — Holstein,  L'ineburg,  Frankfort-on-Oder,  Berlin,  Kem- 
berg,  Mannsfeld,  Mayence  (Speyerj,  south-west  Germany  local — Giessen,  Griin- 
berg,  Laubach,  &e.  (Koch),  Silesia  (Assmann),  Pomerania — Garz  (Bering),  on  the 
Danholm  at  Stralsund  (Plotz),  Spires  (Linz),  Wdrtemberg — Ober-Schwaben 
(Seyffler),  Batisbon  to  Griinberg  (Hoffmann),  Giessen  (Dickore),  Lower  Elbe  dist. 
— Sachsenwald,  Hamburg  (Zimmermann),  Posen — Meseritz  (Zeller),  Halle,  Dessau 
(Stange),  Hesse— the  Wetterau,  &c.  (Glaser),  Mecklenburg — Sulz,  Neustrelitz, 
Waren  (Schmidt),  Bremen  (Rehberg),  Pressburg(Roz3ay),  Prussia — Dantzig,  Inster- 
burg,  Eilegenburg,  Wittemberg  (Schmid),  Upper  Lusatia  (Moeschler),  Gorlitz 
(Hirt6),  Nassau — Mombach,  Lorch,  Bad  Schwalbach  (Bossier),  Dessau,  not  rare 
(Richter),  Eutin  (Dahl),  Baden — Waldshut,  Karlsruhe,  Mannheim,  Schwetzingen, 
Heidelberg,  near  Wertheim,  very  common  (Reutti).  Italy  :  north  and  central 
Italy  (Curo),  Roman  Gampagna — Abruzzt,  very  common  at  1500m.  elevation  (Gal- 
berla),  Modena — Montegibbio  (Fiori).  Malta  :  Givita  Vecchia  (Garde).  Nether- 
lands :  everywhere  on  heaths — ^Breda,  &c,  (Heylaerts).  Roumania  :  Grumazesti,  Tult- 
scha  (Garadja),  near  Turn  Severin  (Haberhauer).  Russia  :  Livonia  (Teich),  Baltic 
Provinces — generally  distributed,  Schleck,  Kokenhusen,  Pichtendahl  (Molcken), 
Moscow  dist.  (Albrecht),  Wolmar  (Lutzau),  Volga  dist. — prov.  of  Orenburg,  Basch- 
kiria,  Caspian  littoral  (Eversmann),  St.  Petersburg  (Erschoff),  southern    Russia 

iMoschler).  Transcaucasia  :  distributed — Tiflis,  Borjom,  Lagodekhi,  Manglis,  Eldar, 
stissou,  Kasikoparan,  Derbent,  Delijan,  Helenendorf  (Romano£f).  Scandinavia  : 
common  in  south  Sweden,  but  rarer  farther  north — extends  to  Upland,  Westman- 
land  and  S.  Finland,  in  Norway  only  in  Smaalenene  (Auri  villi  us),  Scania,  Blekinge, 
East  Gothland,  Skofde  in  West  Gothland  (Wallengren),  Lapland,  very  rare  (Zetter- 
stedt).  Spain:  Teruel — Griegos,  Alcala  de  la  Selva  (Zapaterand  Korb).  Switzer- 
land :  local  and  apparently  absent  in  northern  Switzerland,  limits  of  flight  about 
4000ft.  (Frey),  Tarasp  (Killias),  Basle  (Knecht),  Jura— St.  Blaise-Neuveville 
(Gouleru),  Mont  Sal^ve,  nr.  Geneva  (Frey),  several  places  in  the  Valais — Bergell, 
Vieschwald,  Brieg,  Berne  (Meisoner),  Visp  Valley,  Saaa  Valley  (Jordan),  Grisons 
(Agassiz).    Turkey  (Speyer),  Varna  (Lederer). 

Malacosoma  neustria,  Linn6. 
Synonymy. — Species :  Neiistria,  Linn.,  *•  Sys.  Nat.,"  10th  ed.,  p.  500,  no.  19 
(1768) ;  12th  ed.,  p.  818,  no.  34  (1767) :  "  Fauna  Suec,"  2nd  ed.,  p.  292,  no.  1102 
(1761) ;  MiUl.,  *•  Faun.  Frid.."  p.  39,  no.  350  (1764) ;  "  Zool.  Dan.  Prod.,"  p.  118. 
no.  1358  (1776);  Hufn.,  "Berl.  Mag.,"  ii.,  p.  402,  no.  11  (1766);  Fuessly,  "Verz.." 
p.  34  (1775) ;  "  Neu.  Mag.,"  ii.,  p.  60  (1785) ;  iii.,  pp.  148,  152  (1786) ;  Fab.,  "  Sys. 
Ent.,"  p.  567,  no.  42  (1775) ;  '*  Sp.  Ins.,"  ii.,  p.  180,  no.  58  (1781) ;  "  Mant.,"  ii.,  p. 
114.  no.  70  (1787) ;  "Ent.  Syst.,"  iii.,  p.  432,  no.  79  (1793) ;  WUkes,  "  Nat.  Hist.," 
pi.  xlv  (1773) ;  Schiflf.,  "  Sys.  Verz.,"  p.  57  (1776) ;  Goze,  *'  Ent.  Beit.."  p.  315 
(1781)  ;  Esp.,  "  Schmett.  Eur.,"  iii.,  p.  143,  pi.  xxvii..  figs.  1-7  (1784);  Vill.. 
"Linn.  Ent.,"  pp.  133,  134  (1789);  View.,  "Tab.  Verz.,"  i.,  p.  37  (1789); 
Rossi,  "Fauna  Etrus.,"  p.  170  (1790);  Bork.,  "Sys.  Besch.,"  iii..  p.  103, 
no,  28  (1790) ;  "  Rhein.  Mag.,"  i.,  p.  368  (1793) ;  Brahm,  "  Ins.  Kal.,"  ii..  p. 
341  (1791) ;  Donov.,  "  Nat.  Hist.,"  iii.,  p.  61,  pi.  xcv  (1794) ;  Hb.,  "Eur.  Schmett.," 
iii.,  p.  144,  pi.  xl.,  figs.  179-180  (?  1800) ;  "  Larvae  Lep.,"  iii.,  Q.  a.b.  figs,  la-c 
(?  1803) ;  "  Verz.,"  p.  192  (?  1822) ;  Schrk.,  "  Fauna  Boica,"  ii.,  Abth.  1,  p.  279.  no. 
1465  (1801);  Abth.  2,  p.  155,  no.  15  (1802);  Latr.,  "  Genera,  Ac,"  iv.,  p.  219  (1809); 
Ochs..  "  Die  Schmett.,"  iii.,  p.  296  (1810) ;  Gei-m.,  "  Prod.  Sist.  Bomb.."  p.  48 
(1811);  Godt..  "Hist.  Nat.,"  iv.,  p.  137,  pi.  xiii.,  figs.  3-4  (1822) ;  Gurt.,  "Brit. 
Ent.,"  expl.  pi.  229  (1828) ;  "  Guide,"  p.  142  (1829) ;  Stphs.,  "  111.  Haust.,"  ii..  p. 
49  (1828) ;  "  Gat.  Brit.  Ins.,"  p.  48  (1829) ;  "  List.  Br.  An.  Br.  Mus.,"  v.,  1st  ed.. 
p.  47  (1850) ;  2nd  ed.,  p.  44  (1856) ;  Meig.,  "  Eur.  Schmett.,"  ii.,  p.  207  (1830) ; 
Wood,  "Ind.  Ent.,"  no.  50  (1839);  Zett.,  "Ins.  Lapp.,»'  p.  926  (1840);  Bdv.,  "Gen. 
et  Ind.,"  p.  69,  no.  663  (1840) ;  Dup..  "  Cat.  Lep.  Eur.,"  p.  75  (1844) ;  H.-Sch.. 
•*  Sys.  Bearb.,"  ii.,  p.  105  (1847) ;  "  Samm.  auss.  Schmett.,"  p.  9  (1856) ;  Humph. 
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and  Westd.,  "  Brit.  Moths,"  2nd  ed.,  i.,  p.  55,  pi.  x.,  figs.  11-12  (1851);  Sta.,  ♦*  Man.," 
i.,  p.  156  (1857) ;  Hein.,  ••  Schmett.  Deutsch.,"  p.  208  (1859) ;  Humph.,  "  Gen. 
Brit.  Moths,"  p.  25  (1800) ;  Rbr.,  "  Cat.  L6p.  And.,"  p.  349  {im)) ;  Snell.,  "  De 
Vlind.,"  p.  190  (1867);  Nolck.,  "  Lep.  Fn.  Est.,"  p.  127  (1868);  Wallgrn.,  "  Skand. 
Het.,"ii.,  p.  75  (1869);  Newm.,  "Brit.  Moths,"  p.  42  (1869);  Stand.,  "Cat," 
p.  68  (1871) ;  **  Hor.  Soc.  Ent.  Ross.,"  xiv.,  p.  356  (1677);  "  Rom.  M^m.  Lt^p.," 
vi.,  p.  314  (1892) ;  Bang-Haas,  "  Nat.  Tids.,"  (3),  ix.,  p.  411  (1874) ;  Guen., 
•* L6p.  Eure-et-Loir,"  p.  21  (1875);  Mill.,  "Cat.  Lep.  Alp.-Mar.,"  p.  142  (1875); 
Cur6,  "Bull.  Soc.  Ent.  It.,"  viii.,  p.  149  (1876);  Kirby,  "  Eur.  Butts,  and  ^Ioth8," 
p.  131  (1880);  "Cat.,"  p.  839  (1892);  "Handbook,  Ac,"  iv.,  p.  124  (1897); 
Frey,  "  Lep.  der  Schweiz,"  p.  95  (1880) ;  Oberth.,  "  Etudes,  Ac,"  v.,  p.  38 
(1880) ;  Lampa,  "  Ent.  Tids.,"  vi.,  p.  41  (1885) ;  Buckl.,  "  Larvae,  &c.,"  iii.,  p.  78, 
pi.  L.,  figs.  2-2a  (1889) ;  Auriv.,  "  Nord.  Fjar.,"  p.  02  (1889) ;  "  Iris,"  vii.,  p.  139 
(1894);  Riihl,  "Soc.  Ent.,"  v.,  p.  170  (1891);  Strom,  "Danm.  Somm.,"  p.  83 
(1891) ;  Carad.,  "Iris,"  viii.,  p.  91  (1895) ;  Meyr.,  "Handbook,  drc,"  p.  323  (1895); 
Tutt,  "  Brit.  Moths,"  p.  58  (1896) ;  "  Proc.  Sth.  Lond.  Ent.  Soc.,"  pp.  1-11  (1898) ; 
Barr.,  "Lep.  Brit.,"  iii.,  p.  13  (1896);  Schroder,  "  111.  Woch.  Ent.,"  ii.,  pp.  673-8 
(1897);  Dyar,  "  Can.  Ent.,"  xxx.,  pp.  4,  6  (1898);  Grote,  "  Illus.  Zeits.  fiir  Ent.," 
iii., p.  70 (1898);  Reutti,  " Lep. Bad.," 2nd  ed.,  p.  57 (1898).  Pyri,  Scop.,  "Ent.  Cam.," 
p.  199  (1763).  Annularis,  Geoflf.,  "  Fourc.  Ent.  Paris.,"  ii.,  p.  262,  no.  16  (with  ref. 
to  Hist,  des  Ins,,  ii.,  p.  114,  no.  16)  (1785).  Quercus,  Esp.,  "  Schmett.  Eur.,"  pi. 
Ixxxv  (contd.  pi.  vi),  fig.  3,  Forts,  p.  55  (1790).  Vulgaris,  Bkh.,  "  Rhein.  Mag.," 
i.,  p.  368,  no.  226  b  (1793).  Neustrius,  Haw.,  "Lep.  Brit.,"  p.  129  (1803).  Bilineatus, 
Haw.,  "Lep.  Brit.,"  p.  130  (1803). 

Original  description. — Phalaena  (Bombyx)  elinguis,  alls  reversis 
ilavescentibus :  fascia  grisea  sesquialtera ;  subtus  unica  [Goed.,  **  Ins./' 
i.,  t.  10;  List.,  **Goed.,"  t.  89;  Blank.;  "  Ins.,"  48,  t.  8,  figs,  i-m  ; 
Rai,  »» Ins.,"  218  ;  Mer.,  "  Eur.,"  i.,  t.  83  ?  ;  Alb.,  "  Ins.,"  19,  f.  27 ; 
Frisch,  "Ins.,"  i.,  t.  2;  Reaum.,  **Ins.,"  2,  t.  4,  figs.  1-11  ;  Roes., 
"Ins.,"  i.,  phal.  2,  t.  6;  Wilk.,  "  Pap.,"  21,  t.  8,  a.  10.  Habitat  in 
arboribus  et  herbis,  polypbaga.  Larva  subpilosa,  lineis  albis  rubris 
cceruleis.  Verruca  supra  anum  ;  hinc  di versa  a  sequenti,  cui  maxime 
affinis  statura  et  natura  (Linn6,  Syst.  NaLf  xth  ed.,  p.  500).  In 
the  xiith  ed.,  Linn^  leaves  out  the  words  "  et  herbis  "  in  his  account 
of  the  habitat,  and  adds :  "  Alarum  strigas  duae  absque  puncto  "  (Syst, 
Nat, J  xiith  ed.,  p.  818). 

Imago. — Anterior  wings  from  ochreons-yellow  to  deep  red-brown, 
with  two  transverse  strigae  from  costa  to  inner  margin,  one  before  and 
one  beyond  the  middle  of  the  wing,  the  median  area  sometimes  darker ; 
cilia  chequered  with  dark  patches.  The  posterior  wings  of  the  same 
colour  as  the  forewings,  sometimes  with  faint  median  shade  ;  cilia 
almost  uniform. 

Sexual  dimorphism. — Several  males  measured  varied  between 
81*25mm.  and  87 '5mm.,  and  several  females  between  88mm.  and 
50mm.,  although  these  are  not  by  any  means  extreme  examplee  in 
either  direction.  The  male  is,  on  the  whole,  much  smaller  than  the 
female,  shorter  and  squarer- winged  (due  to  the  wings  being  shorter  than, 
and  yet  almost  as  wide  as,  those  of  female),  the  male  with  comparatively 
slender,  the  female  with  large  heavy,  abdomen,  the  antennsa  of  the 
male  strongly  pectinated.  The  forewings  of  the  male  have  a  dark 
apical  and  two  other  lower  dark  patches  in  cilia,  leaving  three  pale 
patches  in  the  fringe,  in  the  female  these  are  less  strongly  marked. 
The  hindwings  with  more  markedly  uniformly  coloured  cilia  in  the 
female ;  the  hind  margin  also  often  distinctly  sinuate  in  the  latter 
sex. 

Gynandromorphism. — Only  two  records  of  gynandromorphism  in 
this  species  have  come  under  our  notice.    These  are : 

II  2 
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a.  On  AngUBt  Ist,  1882,  I  bred  from  larvae  a  hermaphrodite  example  of  B, 
neiiitriaf  s  on  the  left  side,  $  on  the  right,  the  last  especially  well  developed ;  the 
left  antenna  is  pectinated,  the  right  filiform ;  the  abdominal  extremity  terminated 
by  two  orifices.  The  specimen  is  also  remarkable  for  its  coloration,  the  male  side 
being  yellow,  the  other  brown.  The  two  colours  are  distinctly  separated  by  a 
longitudinal  line  that  divides  the  body  into  two  parts  so  exactly  that  the  head  par- 
takes of  both  colours  (Buchillot,  FeuiUet  detJeunes  Naturalistes,  xii.,  p.  146). 

/9.  The  left  side  9  ,  the  right  side  cf  .  In  Staudinger's  collection.  Communi- 
cated in  litt.  (Schultz,  lUitt,  Wohenschrift  fur  Ent.,  ii.,  p.  399). 

Variation. — The  British  imagines  of  this  species  vary,  in  both  sexes, 
from  pale  yellow-ochreous  to  deep  rust-red,  the  forewings  with  two  oblique 
lines,  or  with  a  dark  median  band,  or  unicolorous.  Of  course,  many 
intermediate  stages  of  colour  and  markings  will  be  discovered  if  a  large 
number  of  specimens  be  examined,  but  «the  greater  number  will  be 
found  to  be  included  within  the  limits  of  the  following  table  : 

Ground  colour  pale  ochreous. 

(1)  Pale  ochreous,  the  forewings  with  two  distinct  transverse  strigsB  =  ab. 
qiieraUj  Esp.  (=  ab.  qxiercina^  Selys). 

(2)  Pale  ochreous,  the  forewings  with  the  two  transverse  strigs  united  =  ab. 
ochracea-confiuena^  n.  ab. 

(3)  Pale  ochreous,  the  forewings  with  the  space  between  the  two  transverse 
strigae  darker,  and  forming  a  median  band  =  ab.  annularis^  Geoff. 

(4)  Pale  ochreous,  the  forewings  with  a  median  band  broken  centraUy  =  ab. 
ochracea-fracta^  n.  ab. 

(5)  Pale  ochreous,  the  forewings  with  the  lines  and  markings  obsolete  =  ab. 
ochracea-unicolor^  n.  ab. 

Ground  colour  yellow  or  bufp. 

(1)  Yellow  or  buff,  the  forewings  with  two  distinct  transverse  strigte  =  neu$tria, 
Linn.  (=  hilineatutf  Haw.). 

(2)  Yellow  or  buff,  the  forewings  with  the  two  transverse  strigffi  united  =  ab. 
confluenSf  Selys. 

(B)  Yellow  or  bufif,  the  forewings  with  the  space  between  the  two  transverse 
strigse  darker,  and  forming  a  median  band  =  ab.  virgata^  n.  ab. 

(4)  Yellow  or  buff,  the  forewings  with  the  median  band  broken  centrally  =  ab. 
fracttty  n.  ab. 

(5)  Yellow  or  bufif,  the  forewings  with  the  lines  and  markings  obsolete  =  ab. 
unicolor^  n.  ab. 

Ground  colour  palf.  fawn. 

(1)  Pale  fawn,  the  forewings  with  two  distinct  transverse  strigie  =  ab. 
eervinat  n.  ab. 

(2)  Pale  fawn,  the  forewings  with  the  two  transverse  strigas  united  =  ab. 
eervina-conjluensj  n.  ab. 

(3)  Pale  fawn,  the  forewings  with  the  space  between  the  two  strigsB  darker, 
and  forming  a  median  band  =  ab.  cervina-rirgata,  n.  ab.  (=  netutrius.  Haw.) 

(4)  Pale  fawn,  the  forewings  with  the  median  band  broken  centrally  =  ab. 
cervina-fractaf  n.  ab. 

(5)  Pale  fawn,  the  forewings  with  the  lines  and  markings  obsolete  =  ab. 
cervitia-unicolort  n.  ab. 

Ground  colour  reddish-ochreous. 

(1)  Beddish-ochreous,  the  forewings  with  two  distinct  transverse  strigee  (often 
paler  than  ground  colour)  =  ab.  vxdgaru^  Bork. 

(2)  Beddish-ochreous,  the  forewings  with  the  two  transverse  strigsB  united 
=  ab.  rufescens-confluensy  n.  ab. 

(3)  Beddish-ochreous,  the  forewings  with  the  space  between  the  two  transverse 
strigse  forming  a  median  band  =  ab.  rujescem-virgatay  n.  ab. 

(4)  Beddish-ochreous,  the  forewings  with  the  median  band  broken  centrally 
=  ab.  rufescens-fractat  n.  ab. 

(5)  Beddish-ochreous,  the  forewings  with  the  lines  and  markings  obsolete  =  ab. 
ru/escens-unicoloTy  n.  ab.  (  =  ?  wiicolory  Cyrilli). 

Ground  colour  rust-red  or  red-brown. 
(1)  Deep  rust-red  or  red-brown,  the  forewings  with  two  distinct  transverse 
8trig89  (usually  paler  than  the  ground  colour)  =  ab.  pyriy  Scop. 
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(2)  Deep  rust  red  or  red-brown,  the  forewings  with  the  two  transverse  strign 
united  =  ab.  rufa-contiHenit,  n.  ab. 

(3)  Deep  rust-red  or  red-brown,  the  forewings  with  the  space  between  the  two 
strigae  forming  a  median  band  =  ab.  ru/a-rirgata,  n.  ab. 

(4)  Deep  rust-red  or  red-brown,  the  forewings  with  the  median  band  broken 
centrally  =  ab.  rnfa-fracta^  n.  ab. 

(5)  Deep  rust-red  or  red -brown,  the  forewings  with  the  lines  and  markings 
obsolete  =  ab.  rufa-iinicolor,  n.  ab. 

It  may  ba  here  observed  that  the  transverse  strigae  are,  in  reality, 
double,  an  inner  darker  line  with  an  outer  paler  edge.  In  the  pale 
specimens  the  dark  line  is  conspicuous,  in  the  dark  specimens  the  pale 
border.  Although  the  specimens  produced  from  a  single  batch  of  eggs 
may  differ  considerably  from  each  other,  yet,  as  a  general  rule,  the 
majority  of  the  individuals  of  a  brood  are  very  similar  to  each  other. 
Dollraan  observes  that  a  brood  of  larvee  obtained  at  Angmering,  on 
May  23rd,  1896,  produced  imagines  from  June  27th  onwards,  that 
varied  from  yellow-ochreous  to  chocolate,  with  simple  lines  crossing 
the  wings  or  with  a  band  between  the  same.  Hills  notes  that  the 
batches  from  Folkestone  Warren  appear  to  have  a  preponderance  of 
reddish-ochreous  forms,  whilst  large  broods  that  we  have  bred  from 
Farnboro'  (Kent),  have  been  entirely  fawn-coloured.  The  very  darkest 
rust-red  examples  we  have  seen  have  come  from  Milford  Haven  and 
Clevedon,  others  almost  equally  dark  having  been  taken  in  Wicken 
Fen  with  pale  yellow-ochreous  forma.  Barrett  says  that  the  darker 
examples  are  more  common  northward  and  in  the  eastern  counties. 
Pearson  notes  that  at  Lincoln  the  specimens  varied  from  light  ochreous 
to  dark  ochreous-brown,  that  they  were  of  a  brick-red  tint  at  Chilwell, 
whilst  at  Wannock  they  were  all  light  ochreous  in  colour.  Raynor 
observes  that  those  from  Toft  are  dark  rufous  in  colour,  whilst  from 
Beeston  he  bred  a  small  pale  form.  Grover  notes  the  imagines  as 
variable  at  Guildford,  where,  however,  brown  males  are  scarce,  whilst 
Riding  records  that  those  bred  from  larvce  obtained  at  New  Quay  are 
mostly  red-brown,  only  a  few  being  yellowish- brown,  Bouskell,  too, 
notes  a  dark  form  without  bands  in  both  sexes  at  Quorn,  and  our 
general  conclusions,  based  on  a  number  of  similar  records,  lead  us  to 
suppose  that  whilst  particular  districts  produce  a  majority  of  a  special 
form,  the  greater  number  of  our  darkest  English  specimens  come  from 
the  more  western  localities.  We  have,  in  our  collection,  an  absolutely 
white  example  (ab.  albay  n.  ab.)  which  was  in  the  **  Coverdale  collec- 
tion," without  data,  when  we  purchased  the  latter,  and  of  which, 
therefore,  we  have  no  further  information  or  knowledge.  Outside 
England  the  same  uncertainty  prevails.  Luff  states  that  of  three 
examples  bred  from  Herm,  one  was  yellow  and  two  brown,  Agassi z 
says  that  the  form  at  Aix-les-Bains  is  deep  brown,  at  Bourg  d'Oisans 
we  found  the  prevailing  tint  to  be  yellow.  Borkhausen  observes 
that  aberrations  are  not  infrequent  in  Germany,  and  that  one  speci- 
men is  rarely  quite  like  another,  some  aberrations  have  the  ground  colour 
red -brown  as  in  male  Parhi/f/astria  tnfoUi,  with  the  transverse  lines  pale 
yellow ;  he  further  adds  that  he  has  an  example  with  one  of  the 
transverse  lines  partly  absent,  whilst  Esper  figures  one  with  only  one 
line.  Zetterstedt  says  that  in  Lapland  one  finds  entirely  pale  specimens 
with  two  fuscous  strigae,  as  well  as  dark  unicolorous  reddish-ochreous 
examples.  Caradja  observes  that  both  brown  and  yellow  forms  occur 
in  Roumania  and  the  surrounding  countries,  whilst  Oberthiir  remarks 
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that  all  the  specimens  from  the  Isle  of  Askold  are  of  a  pale  chamois- 
yellow,  the  form  taken  in  Brittany  being,  on  the  contrary,  of  a  very 
deep  reddish -brown,  although  from  Pavia,in  Italy,  he  has  specimens  of 
the  same  type  of  coloration  as  those  from  Askold.  Leech  observes  that 
the  examples  from  Kiukiang  are  identical  with  European  individuals. 
Graeser  says  that  in  Amurland  all  the  males  seen  were  of  the  pale 
clay-yellow  colour,  and  that  he  never  saw  a  brown  male  like  those  com- 
mon in  Europe,  whilst  Staudinger  observes  that  specimens  from  China 
are  like  those  from  Amurland.  Fletcher,  however,  who  saw  the  species 
in  amazing  numbers  at  Kormiloff  (reV/^,  poHtehy  pp.  552-553)  says  that 
the  males  vary  from  pale  whitish-ochreous  to  dark  chocolate  red-brown, 
and  from  specimens  with  well-defined  fascisa  to  those  almost  uni- 
colorous ;  he  further  observes  the  great  difference  in  size  that  is 
exhibited  by  various  individuals.  There  is  often  considerable  variation  in 
the  width  of  the  space  between  the  two  transverse  lines  (sometimes  filled 
in  to  form  a  band).  Simes  records  an  aberration  in  which  the  trans- 
verse lines  are  confluent  on  one  side  only.  Studd  observes  that 
specimens  bred  from  Tiverton  show  great  variation  in  the  width  of 
the  bands  of  the  fore  wings,  some  being  reduced  to  mere  blotches  on 
the  costal  and  inner  margins.  Fologne  figures  {Ann.  Soc.  Knt.  Belfj., 
vii.,  pi.  iii.,  fig.  8)  a  female  with  the  median  band  starting  from 
the  costa,  arrested  at  the  middle  of  the  wing,  making  a  trian- 
gular blotch,  similar  forms,  he  says,  were  bred  in  both  sexes. 
Barrett  also  observes  that  similar  aberrations  occur  in  both 
sexes,  with  the  two  transverse  lines  coalescing,  leaving  an  upper 
and  lower  blotch  ;  further,  that  some  specimens  of  rich  brown 
colour  have  the  two  lines  white,  and  the  central  band  dusted 
with  the  same.  In  almost  every  really  good  collection  one  finds 
several  interesting  examples  of  this  species.  In  looking  through 
Webb's  collection,  chiefly  of  picked  specimens,  we  noted  that  of  the 
yellow  examples  most  of  the  females  are  of  a  distinctly  warm  yellow, 
and  not  pale  ochreous  in  tint,  and  one  finds  banded  individuals  very 
frequent  in  the  members  of  this  group,  as  well  as  in  the  rather  more 
definite  buff-coloured  examples.  Some  of  the  buff  females  are  distinctly 
suffused  with  red,  and  are,  in  a  few  instances,  quite  rosy  tinged.  Some 
of  the  fawn-coloured  examples  tend  to  become  ruddy  with  a  distinctly 
pink  band  (of  which  one  female  has  the  latter  broken).  It  is  also 
noticeable  that  when  the  transverse  lines  unite  in  the  reddest  examples 
they  tend  to  form  a  pale  median  fascia,  such  as  one  occasionally  sees 
in  parallel  aberrations  of  Maerotlnjlacia  ntbi.  The  red-brown  ^ 
examples  from  the  **  Hopley  collection  "  are  very  striking*'*  and  remind 
one  much  of  the  American  M,  amerkana,  they  have  very  distinctly 
marked  cilia,  chequered  with  white  and  red-brown  ;  the  transverse 
lines  of  the  forewings  whitish,  the  central  area  strongly  sprinkled  with 
white  S3ales,  the  inner  line  curving  round  to  the  thorax,  sometimes  with- 
out reaching  the  inner  margin  (just  asin  J7.  caatrensis),  this  peculiarity 
(in  M.  nemtna)  is  due  to  the  fact  that  the  basal  portion  of  the  inner 
margin  is  strongly  grey,  as  is  the  central  area,  and  continuous  with  the 
latter.  Another  example  from  the  **  Hopley  collection,"  evidently  of 
the  same  type  (poFsibly  of  the  same  batch)  is  intermediate,  presenting 

*  It  may  be  remarked  that  Oberlhiir  notes  (nnteii,  p.  634)  certain  M,  castrenfin 
as  being  similar  to  M.  antencaua.  One  suspects  this  form  is  the  "rich  brown** 
variety  referred  to  by  Barrett  (guprd). 
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all  the  peculiarities  of  colour  of  the  two  examples  just  noticed,  but  the 
inner  line  though  curved  basally,  distinctly  reaches,  as  in  typical  M. 
nemtria,  the  inner  margin.  There  are  some  specimens  (^  and  ?  )  from  the 
"Frey  coll."  in  the  British  Museum  collection  that  are  distinctly  brown 
rather  than  red -brown.  None  of  the  examples  that  we  have  examined,  how- 
ever, would  appear  to  approach  that  which  Frings  describes  from  the 
Bonner  district  of  Switzerland,  which  he  says  is  pale  yellow  in  colour, 
but  with  the  outer  half  of  the  forewings  deep  red- brown,  and  with  no 
transverse  lines.  Gadge  exhibited  at  the  meeting  of  the  South  London 
Entomological  Society,  September  28th,  1899,  a  specimen  with  three 
wings,  there  being  no  trace  of  the  left  forewing.  The  original  diagnoses 
of  the  described  forms  appear  to  be  as  follows  : 

a.  ab.  querciiSf  Esp.,  '"Schmett.  Eur.,"  Forts,  p.  35,  pi.  Ixxxv  (contd.  pi.  vi), 
fig.  3  (1790). — Alis  reversis  pallide  ochraceis,  strigis  duabus  arcuatis  transversis, 
rufi^.  The  normal  form  is  of  a  reddish-ochreous  tint  with  a  broad  dark  band.  In  this 
aberration  the  ground  colour  is  pale  yellowish,  the  area  in  the  usual  position  of 
the  band  is  of  the  same  tint  as  the  rest  of  the  wing,  but  there  are  two  reddish- 
brown  transverse  lines  (Esper).  This  is  evidently  the  same  as  ab.  quercinat  Selys, 
•'Ann.  Soc.  Ent.  Belg.,"  i.,  p.  55  (1857). — The  four  wings  pale  yellow,  theanteriors 
with  two  dark  brown  transverse  lines  (Selys). 

Borkhausen  compares  {Rhein,  Matj,,  i.,  pp.  868,  369)  this  form 
with  the  reddish-ochreous  specimens  which  he  terms  vnhfarisy  describ- 
ing var.  qnercm  as  :  "  Alis  reversis  flavis ;  fascia  sesquialtera  rufa, 
subtus  unica.  Esp.,  Forts,  tab.  Ixxxv.,  fig.  3."  He  then  states  that 
he  found  this  latter  ''  on  oak  and  birch,  but  is  still  doubtful  whether  it 
is  a  distinct  species,  for  in  the  females  he  has  found  the  most  gentle 
gradations  between  the  two  forms,  although  the  extremes  are  con- 
stantly different  from  each  other,  and  the  fringes  are  as  chequered  in 
his  examples  of  var.  quervm  as  in  the  common  neustria.  He  comments 
on  Espcr's  statement  that  the  larva  has  not  such  fine  blue  stripes  in 
ab.  qiiercns^  and  that  it  is  shorter  than  that  of  the  common  neustriay 
but  considers  that  the  two  forms  should  be  bred  from  the  q^^  before 
quervm  is  given  specific  rank. 

/9.  ab.  bilimatm.  Haw.,  "  Lep.  Brit.,"  (1),  p.  130  (1803)  =  ^leiutria,  Linn^. — 
Bombyx  hilineatus  (The  striped  Tree  Lackey).  Omnino  lutescens,  alis  anticis  strigis 
duabus  cervinis.  .  .  .  Expansio  alarum  mar.  1  unc.  6  lin.  Mas  simillimus  prsecedenti 
(nenstrius)^  magnitudine  et  statura;  colore  tantum  diflert.  Antennae  grisesB.  Thorax 
ilavescens.  Abdomen  ilavo-grisescens.  AIsb  omnes  flavescentes,  subinde  tinctura 
grisea ;  anticoB  strigis  duabus  gracilibus  pallide  cervinis  (ne3  medio  saturatlores 
strigis  2  flavescentibus  ut  in  pnecedente)  ciliis  cervinis  flavisque  (Haworth).  This 
evidently  agrees  with  the  Linnean  type. 

y.  ab.  coujiuem,  Selys,  '*  Ann.  Soc.  Ent.  Belg.,"  i.,  p.  53  (1857). — The  two 
transverse  lines  of  the  forewings  confluent  medially  (Fologne  has  an  example  in 
which  the  band  is  incomplete)  (Selys). 

B.  ab.  anmilarU,  Geoff.,  *' Fourc.  Ent.  Paris.,"  ii., p.  262, no.  16 (1785). — PhaUiena 
annitlarit.  La  Livree.  Long.  8  lign.  Phalaena  pecticornis  elinguis,  alis  deflexis 
pallidis,  fascl&  alarum  transversal i  saturatiore.  Loc  :  Larva  truncos  arborum 
habitat,  abundans  (Geoifroy). 

6.  ab.  cervina-virffata,  n.  ab.  =  neustriiut^  Haw.,  "Lep.  Brit.,"  p.  129  (1803). — 
Bombyx  ncustritis  (The  barred  Tree  Lackey).  Thorace  alisque  griseis,  fascia 
saturatiore  media,  utrinque  striga  pallida  terminata.  .  .  .  Expansio  alarum 
mar.  1  unc.  5  lin.,  fern.  1  unc.  9  lin.  Imago  simillima  prsecedenti  (castrensus) 
magnitudine  et  statura.  scd  vero  dififert.  Maris  thorax  cervinus  nee  ilavescens. 
Alffi  minus  lutescentes.  Femina  mare  pallidior  nee  saturatior  et  saturate  cervina 
ut  in  praecedentc  (Haworth). 

^  ab.  vulflnrh,  Bork.,  »' Rhein.  Mag.,"  i.,  pp.  .368,  369  {179S).— Phalaena 
Bombyx  nemttria  culyarin,  Alis  reversis  rufo-ochraceis,  fascia  pallidiore  flavescente 
sesquialtero,  subtus  unica.  Linn.,  no.  35.  Esp.,  tab.  xxvii.,  tigs.  1-7.  Common 
everywhere — unfortunately  !  (Borkhausen). 

rj.  ?ab.  unicolorf  Cyr.,  "Entom.  Keap.,"  p.  3,  pi.  iii.,  fig.  6  (1787). — Bombyx 
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nuicolor.  Alls  reversis  ex  luted-ferruglnels,  unicoloribus.  Habitat  in  Japygia  D. 
Mann.  Descr :  Magnitude  media.  Antennas  setaceae  breves.  Thorax  pilosus. 
Alas  omnes  integerrimae,  ex  lateo-ferrugineae. 

Prout  says  :  The  figure  may  very  well  represent  the  unicolorous  ? 
of  J/,  lumtria,  Schlager  refers  it  to  3/.  ,//*anco;u>rt,  but  Wemeburg 
(ii.,  p.  152)  says  the  insect  appears  to  him  to  be  too  stoutly  built  and 
the  wings  too  broad  for  the  latter,  and  he  suspects  that  Cyrilli  had  an 
unicolorous  ?  J/.  neuHtria  before  him.  He  further  suggests  that  it 
may  even  be  the  same  example  that  Fabricius  later  described  as 
ferniffinea,  for  Fabricius  received  his  example  from  Italy,  from  Signor 
AUioni. 

0.  ah.  pyrit  Scop.,  "Ent.  Cam.,"  p.  199  (1763). — Phalaena  pyri.  Long.  lin.  7J, 
lat.  5.  Cinnanomaea  (sic);  dorso  tomentoso ;  alis  anticis  supra  strigis  duabus  pallidi- 
oribus,  posticis  siibtus  Umbo  pallidiore.  In  Pyro  reperta  larva,  ejusque  foliis 
enutrita,  ut  et  foliis  Populi  albae.  Antennae  alis  concolores.  Dorsum  denso  villo 
tomentosum,  nee  tanien  cristatum.  AIsq  deflexae  ;  anticse  striis  binis  paleaceis, 
quarum  postica  margini  externo  parallela,  margo  idem  lineolis  binis  albis  notatus. 
Sub  his  alis  strigae  nuUec.  Larva  superne  nigra ;  linea  dorsal!  et  lateral!  glaucis, 
quibus  adjacet  linea  alia  fulva ;  capite  glauco  ;  punctis  duobus  nigris.  Folliculus 
duplex,  alhus,  tenuis,  oblongus  (Scopoli). 

1.  var.  paralUla,  Stdgr.,  "  Stett.  Ent.  Zeit.,"  xlviii.,  p.  98  (1887) ;  Kirby, 
"Cat.,"  p.  839(1892);    Auriv.,  "Iris,"  vii.,  p.   139  (1894).-The  central  Asiatic 

'form  differs  from  the  European  specimens  not  very  strikingly,  but  yet  constantly 
enough  to  be  quoted  as  a  local  form.  I  possess  a  male  and  two  females  found  at 
Samarkand  from  middle  to  end  of  June,  a  worn  male  caught  June  18th  at 
Namangan,  and  two  apparently  bred  pairs  from  Issyk-Kul.  I  also  refer  to  this 
form  two  pairs  from  north  Persia.  The  males  of  this  form  are  all  more  or  less 
dark  brown,  an  unusual  colour  for  the  species  in  Europe.  The  females  are  yellowish, 
with  darker  central  bands  on  forewings,  as  is  common  in  European  specimens,  but 
the  two  north  Persian  $  s  are  similarly  coloured  to  the  dull  brown  males  with 
yellow  transverse  lines.  On  the  other  hand,  the  hind  wings  of  all  the  ?  s  are  more 
or  less  brown.  The  most  striking  feature  of  this  variety  is,  however,  the  form  of 
the  two  (light  or  brown)  transverse  lines  of  the  forewings,  which  enclose  a  central 
band ;  the  two  lines  are  almost  parallel,  being  externally  somewhat  convex,  a 
character  not  exhibited  by  any  example  of  my  long  series  of  this  insect  from  dis- 
tricts extending  from  Andalusia  to  the  Amur  district.  Alpheraky  has  already  noted 
a  male  from  the  Kuldja  district  as  small  and  entirely  dark  brown  (Staudinger). 

Alpheraky  notes  {Uom,  Mem.,  vi.,  pp.  16-17)  the  capture  of  a  single 
male  on  the  banks  of  the  Khardjitai  in  Ordos,  on  August  19th,  1884, 
the  wings  uniform  pale  yellowish-grey,  the  two  median  lines,  scarcely 
wavy,  are  almost  parallel  and  very  widely  separated.  It  is  thus,  he 
says,  a  form  which,  except  in  its  pale  colour,  appears  to  come  near  var. 
parallela  J  Stand.,  and  is  at  any  rate  very  diflferent  from  the  European 
specimens  with  which  he  has  been  able  to  compare  it. 

K,  var  testacea,  Motsch., "  Et.  Ent.,"  ix.,  p.  32  (1860) ;  Leech,  *•  Proc.  Zool.  See. 
Lond.,"  1888,  p.  027;  Kirby,  *'Cat.  Lep.,"  p.  839  (1892).— 67 wiocampo  Uttacea, 
Motsch.,  figura  C.  nenstriae^  sed  minor,  dilutior,  alis  anticis  apice  longioribus, 
angulis  magis  prominulis,  margine  postico  vix  arcuatis.  Exp.  al.  10  lin.  (Motschulsky). 
Localities:  Nagahnma,  Nagasaki,  Gensan  (Leech),  Yokohama,  Oiwaki  (Pryer), 
Kiukiang  (Pratt),  Corea,  Kobe,  Korrailofif,  Port  Lazaref  (Fletcher). 

Leech  unites  testacea  with  neustria,  and  states  that  he  took  specimens 
at  Nagasaki  in  June,  and  at  Gensan  in  July.  These,  with  a  number 
from  Fryer's  collection,  make  up  a  good  series,  exhibiting  much  variation, 
but  nothing  calling  for  special  notice.  Fletcher  adds  that  he  found 
the  insect  just  emerging  at  Kobe  on  June  11th,  1897;  the  cocoons 
very  common,  made  up  under  the  eaves  or  on  the  walls  of  houses. 
Afterwards  abundant  at  Gensan,  in  Corea,  on  July  8th-9th,  but  at 
Korniilofl',  from  July  13th-21th,  in  incredible  abundance,  coming  to  the 
upper-deck  (electric)    lights    literally  in    thousands — forty  and    fifty 
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around  one  lamp  was  nothing  unusual,  and  in  the  morning  they  were 
swept  up  in  heaps  on  the  deck  and  thrown  overboard.  He  states  that 
he  has  never  seen  a  moth  in  such  numbers,  they  were  simply  every- 
where. Their  flight  is  swift  but  jerky,  and  the  moth  buzzes  about 
with  the  abdomen  turned  up.  It  darts  at  the  light,  then  drops  to  the 
deck  where  it  buzzes  helplessly  round  and  round  in  a  circle.  This 
habit  is  fatal  on  a  wet  night  as  they  then  get  their  wings  spoilt  and 
clogged  by  buzzing  on  the  wet  deck.  The  female  flies  more  slowly, 
and  settles  oftener.  The  variation  in  the  size  of  individuals  of  the 
sexes  is  very  greal.  Reference  has  already  been  made  to  the  wide 
range  in  its  coloration  {antea^  p.  550).  Fletcher  further  notes  that, 
at  Port  Lazaref,  in  October,  1897,  the  eggs  (arranged  in  the  usual 
bracelet  fashion  around  a  twig)  and  empty  cocoons  were  very  common. 
Egg-laying. — The  well  known  eggs  of  this  moth  are  arranged  in  a 
close  spiral,  round  a  twig,  in  contact  with  each  other,  and  really  laid 
upon  each  other,  rather  than  upon  the  twig,  so  that  although  the 
micropylar  axis  is  vertical  to  the  twig,  and  one  gets  an  idea  that 
the  eggs  are  upright,  yet  they  are  really  fiat  eggs,  with  the  micropylar 
axis  horizontal.  That  each  egg  is  laid  upon  another,  and  not  upon  the 
twig,  is  shown  when  the  twig  shrinks,  for  the  eggs  then  come  off  e7i  ^ 
wasse.  The  first  row  of  eggs  laid  is  really  almost  horizontally  placed, 
the  succeeding  ring  being  laid  thereon.  The  eggs  are  embedded  in  a 
thick  liquid  gum,  which  cements  them  into  a  bracelet-like  ring,  leaving, 
however,  the  micropyles  of  the  eggs  from  which  the  larvae  make  their 
escape  free.  We  have  already  noted  (anted,  p.  526)  Reaumur's  account 
of  the  glands  in  which  this  gum  is  secreted.  Moncreaff  states  that  on 
the  lower  part  of  the  abdomen  of  the  female  of  M.  nemtna  are  two 
pear-shaped  glands  filled  with  liquid  gum,  and  as  each  ^gg  passes 
these  it  becomes  coated  with  the  cement,  which,  on  exposure  to  the 
atmosphere,  quickly  hardens.  It  is  insoluble  in  water,  and  so  tenacious 
that  pieces  of  cardboard  secured  together  by  it  cannot  be  separated 
without  tearing.  Newman  says  the  cement  is  not  disintegrated  by 
wet,  but  retains  the  eggshells  in  sit  it  for  many  years.  Reaumur  gives 
(Man,,  ii.,  p.  95)  a  most  graphic  account  of  these  egg-bracelets.  He 
writes :  **  Ces  nids  d'oeufs  entourent  un  jet  de  poirier,  de  pommier, 
de  pecher,  de  prunier,  comme  les  bagues  ordinaires  entourent  les  doigts, 
ou  comme  les  bracelets  entourent  les  bras.  lis  ressemblent  tout-^-fait 
aux  bracelets  de  grains  d'^mail ;  chaque  oeuf  tient  ici  lieu  d*un  de  ces 
grains.  II  entre  depuis  200  jusqu'a  850  oeufs  dans  chaque  bracelet. 
On  ne  voit  que  leur  partie  sup^rieure  dont  le  contour  est  rond  et  blanc ; 
le  milieu  est  plus  brun  ;  la  sommite  est  toujours  marquee  par  un  point 
noir.  Ces  grains  ou  oeufs,  qui  se  touchent  seulement  par  quelques  endroits 
de  leur  contour,  et  qui  sont  presses  les  uns  contre  les  autres,  laissent 
nccessairement  entre  eux  des  espaces  qui  sont  remplis  par  une  espece 
de  gomme  brune,  dure  et  cassante.  La  largeur  du  bracelet  est  formee 
par  14  ti  15  rangs,  et  jusqu'tY  17  rangs  d'oeufs.  lis  ne  sont  pas  places 
precisement  sur  la  circonference  d'un  cercle,  ils  sont  disposes  en  tours 
de  spirale,  qui  quelquefois  s'^loignent  peu  de  la  figure  circulaire." 
Nordlinger  notes  that  as  many  as  400  eggs  have  been  counted  in  one 
ring,  but  Dollman  states  that  they  do  not  average  more  than  from 
100-200.  Our  calculations  come  between  these  numbers,  and  have 
fallen  between  230  and  300.  A  batch  of  eggs  from  Wicken  Fen 
hatched  on  March  13th,  and  continued  to  do  so,  a  few  each  day 
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until  April  1st  (Pearson),  another  batch  found  on  a  sallow  twig  at 
Braunton  hatched  April  28rd,  1893  (Bartlett).  One  egg  hatched  about 
10  p.m.  on  April  21st,  1900  (batch  from  Folkestone),  the  remainder 
between  9  p.m. -11  p.m.  the  following  day,  practically  the  whole  lot 
being  out  by  noon.  On  April  27th,  1900,  another  batch  (on  same 
twig  as  former  one)  produced  one  larva,  two  or  three  on  the  28th, 
more  on  the  dOth,  whilst  the  remainder  appeared  on  May  1st. 
Beaumur  observed  that  eggs  laid  on  rose-bushes  hatch  some  weeks 
earlier  (often  quite  early  in  April)  than  when  laid  on  peach-trees,  &c. 
Hawes  once  found  a  cluster  of  eggs  laid  around  the  fruit  stalk  of  a 
pear. 

Ovum. — The  manner  in  which  the  eggs  are  laid  make  it  difficult  to 
determine  the  shape  of  each  egg^  but  the  eggs  appear  (from  above)  to  con- 
sist of  loose,  roughly  circular  bags,  with  a  central,  raised,  life-belt  look- 
ing structure  placed  on  the  top  (the  micropylar  end)  of  each,  this  latter 
rather  wider  than  the  lower  portion  of  the  eggj  and,  therefore,  extends 
beyond  it.  The  central  portion  of  this  upper  piece  is  depressed,  dark 
brown  in  colour,  with  the  true  micropyle  prominent  as  a  minute  raised 
button,  with  a  distinct  lateral  black  point  in  the  middle  of  the 
depression.  The  eggs  are  white  in  colour,  the  exposed  parts  strongly 
grooved  rather  than  reticulated.  The  most  striking  feature  of  the  egg- 
mass,  however,  is  the  brown  gummy-looking  material,  in  which  the 
eggs  are  firmly  embedded,  and  which,  dried,  looks  like  irregular  pieces 
of  membrane  between  them.  Looked  at  sideways,  it  is  seen  that  the 
lower  part  of  the  egg  {i.e.,  the  part  below  the  structure  previously  said 
to  resemble  a  life-belt)  is  cylindrical  in  shape  and  brown  in  colour,  the 
latter  again  being  due  to  the  gum  in  which  the  eggs  are  embedded. 
Reaumur  writes  (Mem.,  ii.,  p.  96) :  La  forme  de  chaque  oeuf  tient  de 
celle  d'une  piramide  tronqu^e  k  quatre  faces  qui  ne  sont  pas  bien 
planes ;  elles  ont  quelque  rondeur,  et  elles  se  rencontrent  par  des  angles 
obtus.  La  piramide  est  pos6e  de  maniere  que  la  partie  de  Toeuf,  qui 
est  visible,  est  la  base  de  cette  piramide,  et  que  le  bout  ou  la  piramide 
est  tronqu^e,  est  le  plus  proche  de  la  branche,  h,  la  circonference  de 
laquelle  les  axes  de  ces  piramides  sont  perpendiculaires.  II  suit  de  la 
figure  de  ces  ceufs  qu'ils  ne  se  touchent  que  par  quelques  endroits 
de  leur  bord  ext^rieur ;  qu*ils  sont,  surtout,  s^par^s  les  uns  des 
autres  vers  leur  bout  le  plus  proche  de  la  branche  de  I'arbre.  Tous 
les  vuides  quails  laissent  entre  eux  sont  remplis  par  la  gomme  dont 
nous  avons  parl^,  dans  laquelle  ils  sont  tous  enchdss^s  et  comme  sertis. 
Le  lit  de  gomme  dans  lequel  ils  sont  log^s  va  par  de-\k  leurs  bouts,  et 
les  empeche  de  toucher  Tecorce  de  I'arbre. 

Habits  of  larva. — The  larvae  leave  the  egg  by  an  aperture  made  in 
the  micropylar  area,  and  at  once  commence  to  spin  a  web,  in  (or  on)  which 
they  live  gregariously,  enlarging  it  as  they  have  to  spread  out  further 
for  food,  but  remaining  in  groups  until  the  last  instar,  after  which  they 
live  solitarily  until  pupation.  Batzeburg  noticed  that  when  the  larvce 
hatched  in  cold  weather  they  remained  some  days  on  the  egg-ring. 
From  one  batch  of  eggs  it  will  often  be  found  that  several  colonies  have 
originated,  and  that  these  are  not  united  by  any  close  connecting  band 
of  web.  It  frequently  happens,  too,  that  (?  freshly-moulted)  larvte  may 
be  seen  in  numbers,  lying  side  by  side  on  the  stems  of  trees  or  bushes, 
without  much  web,  and  stragglers  of  various  ages  may  be  found 
scattered  about  solitarily,  although  the  fact  remains  that  the  larvfe 
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generally  prefer  to  form  a  web  in  common  until  they  have  undergone 
the  last  ecdysis.  When  living  solitarily  they  spread  themselves  over  a 
considerable  area.  According  to  Batzeburg  they  feed  both  by  day  and 
by  night,  but  Schroder  has  observed  that  they  do  so  chiefly  in  the 
cooler  hours  of  the  morning  and  particularly  in  the  evening,  the  latter 
appearing  to  be  the  chief  time  chosen  for  feeding.  Stephens  says  that 
in  changeable  weather  all  the  individuals  which  are  resting  on  the  out- 
side of  the  nest  simultaneously  and  repeatedly  elevate  the  anterior  part 
of  their  bodies,  as  the  larvae  of  Hylohius  pini  are  said  to  do.  Harrison 
has  noticed  that  in  the  early  morning  as  the  sun  reaches  them  they 
jerk  their  heads  and  thoracic  segments  violently  from  side  to  side,  and 
this  they  keep  up  for  some  time.  In  fine  weather  when  shelter  is 
unnecessary  the  larvae  rest  on  the  bark  of  a  branch,  crowding  together 
in  scores  or  hundreds,  and  covering  a  large  space,  and  Barrett  says 
that  if  necessary  they  leave  the  original  habitation  and  construct 
another  and  others  successively,  so  as  to  have  plenty  of  food  at  hand. 
Schmidberger  once  saw  larvae  busily  engaged  in  repairing  and  enlarging 
a  ** gold-tail"  web,  which  they  occupied  together  with  the  "gold- 
tails,"  feeding  with  them  and  accepting  them  as  members  of  the  same 
family.  Newman  observes  that  when  about  to  change  their  skins  the 
larvae  fix  themselves  on  the  outside  of  the  tent,  where  they  undergo 
the  process  of  moulting,  the  old  skins  adhering  to  the  roof  of  their 
dwelling  ;  he  has  noticed  more  than  fifty  of  the  cast-off  skins  decorating 
the  exterior  of  a  single  tent.  Dollman  says  that  the  larvte  whilst  gre- 
garious prefer  to  sit  on  the  web,  that  they  are  very  shy,  and  that  if  the 
twig  be  touched  will  fall  to  the  ground ;  when  on  the  move  they  are  very 
active,  and  Mrs.  Cowl  notes  that  the  larvae  bask  in  rows  in  the  sunshine 
on  the  webs,  which  she  observed  were  placed  at  the  top  of  a  roadside 
hedge  near  Brockenhurst.  There  appears  to  be  considerable  diversity,  as 
we  have  already  pointed  out  as  to  th^  habit  of  remaining  in  the  web. 
Thus  we  observe :  The  young  larvae  remain  in  the  web  till  the 
second  instar  (Lane) ;  larvae  found  at  Binstead  left  the  web  when  half- 
grown  and  lived  solitarily  (Moberly) ;  the  larvae  when  young  rest 
within  the  web  when  not  feeding,  but  separate  after  moulting  for  the 
last  time  (Fenn).  Newman  observes  that  when  the  larva  is  full-fed  it 
rests  in  a  straight  position,  but  falls  off  its  food-plant  if  slightly 
shaken  ;  it  does  not  roll  in  a  ring  nor  feign  death,  but  immediately 
crawls  towards  the  trunk  of  the  tree  whence  it  has  fallen  and  begins  to 
reascend.  The  larvae  sometimes  occur  in  incredible  numbers,  and 
Graeser  notes  them  as  being  in  '*  indescribable  abundance  "  in  1885,  at 
Wladiwostock,  all  the  oaks  being  stripped  by  them.  Walker  states 
that  he  has  often  seen  the  oaks  ahnost  defoliated  by  the  larvae  of  this 
species  at  Alge9iras,  near  Gibraltar.  Schroder  observes  that  in  Ger- 
many in  some  seasons  they  eat  whole  orchards  bare,  and  for  the  three 
years  preceding  1897  the  trees  in  the  grounds  in  the  neighbourhood  of 
Neumiinster  were  so  completely  stripped  that  not  only  was  the  crop 
destroyed  but  the  trees  themselves  in  many  cases  had  died.  Jenyns  notes 
the  larvae  as  being  the  pest  of  the  hedges  in  Cambridgeshire,  swarming 
in  some  seasons  so  that  the  foliage  has  been  stripped  from  them  and 
the  bushes  laid  as  completely  bare  as  in  the  depth  of  winter.  Stephens 
observes  that  fruit  trees  are  sometimes  quite  defoliated  by  them  in  the 
south-eastern  counties.  Daws  notes  the  larvae  as  being  sometimes 
destructive  to  the  foliage  of  apple  trees  in  the  Penzance  district. 
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Milli^re  also  observes  that  they  often  inflict  great  damage  on  the  fruit 
trees  in  southern  France.  In  1867  the  larvae  were  extremely  abundant 
in  the  London  district,  being  especially  noticeable  in  the  parks — 
Green  Park,  St.  James's  Park,  &c.,  on  the  railings  (T.  H.  Briggs),  In 
June,  1890,  the  fruit  trees  were  stripped  in  the  Gloucester  district 
(Watkins) ;  usually  a  pest  in  Worcestershire  (Rea) ;  the  larvae  often  do 
damage  in  apple  orchards  in  the  King's  Lynn  district  (Atmore)  ; 
generally  a  pest  in  Belgium  (LambiUion) ;  larvae  swarmed  at  Hitchin 
in  May  and  June,  1898,  when  webs  of  young  larvae  were  to  be  found 
on  almost  every  bush  and  hedge  in  the  district.  They  were  more  par- 
ticularly abundant  on  Pruniis  spinosa  and  Crataegus  oxifacantha,  as  well 
as  the  plum  trees  in  orchards  and  gardens  (Cottam) ;  often  excessively 
abundant  in  Beds  and  doing  considerable  damage,  when  a  half-pint  of 
petroleum  put  in  a  pail  of  water  forms  an  excellent  mixture  to  syringe 
on  the  webs  in  order  to  destroy  the  larvae  (Bond- Smith).  On  May  17th, 
1897,  the  larvae  were  very  abundant  at  Langhorne ;  nine  separate 
colonies  were  counted  in  a  distance  of  40  yards  (Jeflferys).  It  was  the 
insect  of  the  year  at  Oxton  in  1897,  being  exceedingly  abundant  (Studd). 
The  larvae  are  very  injurious  to  fruit  trees  both  in  the  Netherlands  and 
Belgium  (Heylaerts).  Even  in  Switzerland,  where  the  species  is  not 
generally  reputed  to  be  very  common,  Frey  says  that  it  is  often 
injurious  to  fruit  trees.  It  may  be  well  to  point  out  that  Balbiana 
states  that  the  larvae  of  3/.  muistria  can  readily  be  infected  with 
p6brine,  and  is,  in  fact,  more  susceptible  to  the  disease  than  is  the  silk- 
worm (Bombj/x  wori)  itself. 

Larva. — In  the  first  stadium  the  head  (though  comparatively  large 
on  emergence)  is  small  when  well-grown  in  this  instar,  black,  smooth, 
shiny,  rather  tall,  tending  to  be  square,  with  small  bright  brown  hairs 
scattered  over  it.  The  body  of  fairly  even  thickness ;  thoracic  seg- 
ments slightly  more  bulky  than  abdominals,  which  slightly  taper 
towards  anus ;  a  slight  lateral  flange  present ;  hairs  light  brown, 
tapering,  serrated  or  finely  thorned,  some  very  long  (on  dorsal  area 
some  are  quite  half  the  length  of  larva).  Legs  black  and  shiny. 
Prolegs  pale  but  not  distinctively  coloured.  Skin  smooth,  without 
spicules.  Colour  black  or  dusky,  the  dorsal  area  yellowish-orange, 
with  a  dark  longitudinal  median  band  ;  the  orange  colour  most  strongly 
developed  as  a  border  to  this  band,  and  fading  gradually  into  the 
ground  colour  on  outer  area  of  dorsum  ;  sides  dusky,  but  suggesting  dif- 
ferently coloured  bands  ;  a  whitish  subspiracular  band  coincident  with 
the  flange  ;  the  coloration  is  most  marked  on  the  middle  abdominal 
segments  fading  out  on  the  thoracic  and  anal  segments.  Each  abdo- 
minal segment  appears  to  be  divided  into  four  subsegments,  and  the 
thoracic  into  five  or  six,  but  they  are  of  unequal  size  and  clearness, 
differing  according  as  the  point  of  view  be  lateral  or  dorsal,  the  larger 
ones  appear  to  have  less  distinctly  marked  subdivisions  when  the  larva 
is  in  movement.  The  tubercles  are  shiny  black,  the  larger  ones 
chitinous  and  raised,  giving  rise  to  three  or  more  hairs,  and  thus  form 
warts  ;  i  bears  about  Ave  hairs  on  the  abdominal  and  seven  or  eight  on 
the  meso-  and  metathoracic  segments,  ii  is  very  small,  bearing  two 
hairs  on  the  abdominal  and  a  very  minute  one  only  on  the  meso-  and 
metathoracic  segments  ;  there  is  a  minute  single-haired  tubercle  in 
addition  to  ii  on  dorsal  area  ;  ii  is  farther  from  the  median  line  than  i, 
and  the  additional  tubercle  is  almost  exactly  behind  i  longitudinally 
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and  transversely  in  line  with  ii ;  this  extra  tubercle  occurs  also  on  the 
meso-  and  metathorax,  and  is  probably  closely  connected  with  ii 
(possibly  belonging  to  its  group) ;  there  is  also  a  small  single-haired 
tubercle  on  anterior  edge  of  abdominal  segments,  slightly  anterior  to 
i,  and  yet  another  equally  far  forward,  mid  way  "between  this  and  the 
supplementary  prespiracular  wart  (described  later) ;  iii  is  small,  but 
wart-like,  and  bears  two  small  hairs ;  iv  and  v  are  puzzling — on  the  lateral 
ridge  beneath  the  spiracle,  and  rather  posterior  to  it,  is  a  two-haired 
tubercle,  which  is  probably  iv  (but  might  doubtfully  be  i  v  and  v  combined) , 
just  in  front  of  it  and  beneath  spiracle  is  a  small  single-haired  tubercle 
which  is  probably  v  (but  might  be  supplementary) ;  in  front  of  this 
again,  and  slightly  before  the  spiracle  but  on  the  lateral  flange,  is  a 
similar  single-haired  tubercle,  which  might  be  supplementary  to  v  (if 
the  one  just  previously  mentioned  be  v) .  There  is  also  a  supplementary 
prespiracular  wart  (carrying  three  tubercular  hairs)  above  the  flange, 
in  horizontal  line  with  the  spiracle,  on  the  anterior  edge  of  segment 
(actually  anterior  to  i),  and  there  is  also  a  small  single-haired  tubercle 
a  short  distance  directly  below  this.  Tubercle  vii  is  present,  and  there 
are  one  or  two  other  minute  single-haired  tubercles,  the  position  of 
which  I  have  not  exactly  noted.  The  spiracles  are  not  easily  made 
out ;  their  position,  however,  is  determinable  by  a  dimple  in  the  skin, 
noticeable  when  the  larva  is  moving  (Bacot.  Described  April  27th, 
1900,  from  larvae  hatched  April  22nd,  from  eggs  obtained  in  Folkestone 
Warren  by  Mr.  Hills).  In  the  second  sta(Uuni  the  larva  is  very  strik- 
ingly marked  with  the  longitudinal  lines  that  characterise  its  adult  stage. 
The  head  is  shiny  black,  sparingly  covered  with  tubercular  points 
giving  rise  to  black  hairs,  the  ocelli  black.  The  prothorax  is  swollen, 
velvety  in  appearance,  with  two  large,  black,  lateral  warts  bearing 
radiate  black  hairs.  The  ground  colour  of  the  other  segments  is  also 
black.  The  mesothorax,  metathorax,  and  the  abdominal  segments, 
have  a  narrow,  white,  longitudinal  band,  on  each  side  of  the  broader 
median  band  (of  the  ground  colour),  then  a  broad  band  of  the 
ground  colour,  followed  by  a  well-marked  white  supraspiracular, 
and  a  less  clear  spiracular,  line,  extending  to  the  8th  abdominal 
segment,  which  is  swollen,  slightly  humped,  and  of  a  velvety-black 
colour;  the  pale  longitudinal  lines  are  continued  on  the  9th  abdominal, 
but  the  anal  segment  again  is  black.  A  series  of  dorsal  orange 
blotches  crosses  the  intersegmental  areas  between  2-3,  8-4,  4-6,  5-6,  6-7 
and  the  posterior  edge  of  7  (the  last  not  crossing  to  8),  without,  how- 
ever, disturbing  the  mcliodorsal  line  of  the  ground  colour;  where 
these  areas  occur  the  white  of  the  inner  dorsal  line  is  largely  replaced 
by  orange,  leaving  only  a  small  portion  of  the  line  in  the  centre  of 
each  segment  white.  Some  of  the  long  hairs  on  the  prothorax  are  black, 
but  the  remainder  of  the  body  hairs  are  brown.  The  meso-  and  meta- 
thorax are  subdivided  into  three  subsegments,  the  abdominal  segments 
1-7  being  divided  into  two,  the  anterior  being  broad,  the  posterior  com- 
paratively narrow.  On  the  meso-  and  metathorax  is  a  black  raised  wart-like 
tubercle  on  either  side  of  the  2nd  subsegment  of  each  of  these  segments, 
situated  between  the  dorsal  and  subdorsal  longitudinal  lines  and  giving 
rise  to  two  (rarely  three)  radiating  brown  hairs  (less  long  and  less  red 
than  those  of  M,  castrenm) ;  on  the  abdominal  segments  1-7,  is  a  similar 
pair  of  wart-like  tubercles  on  the  wide  1st  subsegment.  So  far  as  can  be 
detected  the  ordinary  tubercles  are  still  much  as  in  the  first  stadium. 
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but  are  already  much  obscured  by  secondary  hairs,  and  the  hairs  arising 
from  the  tubercles  themselves  appear  to  be  more  numerous.  There  is  a 
pale  subspiracular  iiange,  broken  by  the  segmental  incisions  running 
above  the  legs,  from  the  mesothorax  to  the  7th  abdominal.  The 
spiracles  black  and  practically  indistinguishable  under  a  two-thirds 
lens.  The  ventral  area  is  blackish-grey ;  the  true  legs  black,  with  pale 
grey  joints;  the  prolegs  blackish -grey,  with  a  grey  plate  on  the  outside, 
the  retractile  terminal  joint  yellow,  and  bearing  many  black  hooks. 
The  fiill-fjroini  larva  has  the  head  rounded,  antennae  rather  long,  surface 
dull,  colour  greyish-blue  with  a  distinct  bloom,  an  obliquely  set  oblong 
black  spot  on  either  side  of  median  suture  above  clypeal  triangle 
(these  spots  give  the  characteristic  face-like  appearance  to  the  head  of 
the  larva  of  M,  neutttria) ;  mouth-parts  shiny,  black ;  on  sides  of  head 
some  darker  blue-grey  mottlings  and  a  few  small  black  spots  ;  many 
fine  hairs  scattered  over  head,  those  on  face  mostly  short  and  black, 
those  on  crown,  sides,  and  especially  the  downward  sweeping  fringe 
just  above  mouth,  larger,  longer,  and  bright  brown  in  colour.  Body  of 
even  thickness,  slightly  humped  on  8th  abdominal  segment ;  dorsal 
area  velvety-black,  a  very  distinctly  marked  white  mediodorsal  band  of 
irregular  width,  narrowly  bordered  with  the  velvety  black  of  the  ground 
colour  ;  this  is  followed  by  a  narrow,  somewhat  broken,  bright 
vermilion-red  streak,  a  somewhat  broader  stripe  of  the  black  ground 
colour  separates  this  from  a  second  narrower  and  more  broken  red 
streak,  the  black  ground  colour  between  these  red  streaks  is,  in  places, 
slightly  mottled  with  blue ;  the  outer  red  streak  is  separated  from  a 
broad  rather  greyish-blue  subdorsal  band  by  a  narrow  streak  of  the 
ground  colour ;  the  greyish-blue  subdorsal  band  spreads  upwards  to 
the  dorsal,  and  downwards  to  the  lateral,  area  on  prothorax  ;  beneath 
this  subdorsal  band,  but  still  well  above  the  spiracles,  is  a  broad  streak 
or  narrow  band  of  bright  orange,  somewhat  irregular  in  width,  and 
broken.  This  is  also  narrowly  edged  with  black,  rather  more  heavily 
above  than  beneath  ;  the  spiracular  area  (beneath  the  orange  band)  is 
irregularly  streaked  and  mottled  with  pale  bluish-grey,  white,  black 
and  red ;  the  red  and  white  mottlings  show  a  tendency  to  form  an 
exceedingly  irregular  and  broken  spiracular  band ;  ventral  area  blue- 
grey,  mottled  with  bla<5k.  The  hairy  coat  is  more  scanty  than  that  of 
the  larva  of  M.  castreims,  but  the  same  tendency  for  it  to  be  least 
developed  on  the  subdorsal  and  upper  lateral  areas  is  noticeable,  it  is, 
however,  most  decidedly  scantier  on  the  gaily-coloured  dorsal  area  of 
M,  nemtria  than  on  that  of  the  more  sober- tinted  M,  castrnxsis  ;  on  M, 
nemtria  the  longer  dorsal  hairs  are  black,  and  rise  from  the  position 
occupied  in  the  early  stages  by  the  anterior  trapezoidals,  the  short 
dorsal  and  the  lateral  hairs  are  pale  brown,  not  nearly  so  bright  as 
those  of  M,  castrensis;  those  on  the  lateral  area  have  the  same  tendency 
as  in  M,  castrenns  to  be  collected  into  downward -sweeping  tufts  ;  the 
persistence  of  the  black  ground-colour,  round  the  bases  of  the  hairs 
arising  from  the  white  and  blue  areas  is  as  noticeable  a  feature  in  M, 
nemtna  as  in  M,  castreiisis,  and  is  especially  well  marked  on  the  blue 
subdorsal  band ;  the  ground  colour  also  persists  strongly  on  the  raised 
area  of  the  8th  abdominal  segment ;  there  is,  too,  a  marked  tendency 
for  the  black  border  on  the  upper  side  of  the  orange  lateral  band  to 
encroach  on  the  blue,  band  above  it,  and  to  form  a  black  spot  in  it,  at 
or  near  the  middle  of  each  segment ;  this  spot  is  large  and  distinct  on 
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the  8th  and  9th  abdominal  segments ;  there  is  also  a  large  black  spot 
in  this  position  on  each  thoracic  segment  (strongest  on  the  pro-,  and 
weakest  on  the  metathorax),  rather  more  dorsal  on  the  prothorax. 
True  legs  black  and  shiny.  Prolegs  dark  indigo-blue  (Bacot).  Linn6 
gave  a  very  recognisable  description  of  the  adult  larva,  which  reads : 
**  Larva  subpilosa,  lineis  albis  rubris  csBruleis.  Verruca  supra  anum ; 
hinc  diversa  a  sequenti  {castrensia),  cui  maxime  affinis  statura  et 
natura'*  {Sijs,  Nat,,  12th  ed.,  p.  818).  Fenn  describes  the  adidt  larva 
as  having  :  The  head  rounded,  greyish-blue  in  tint,  with  two  striking 
black  spots  one  on  each  lobe ;  the  body  cylindrical,  hairy  at  the  sides, 
the  dorsum  smooth ;  longitudinal  stripes  of  different  colours,  dorsal 
line  white  and  conspicuous,  a  band  on  each  side  orange-red,  margined 
with  blackish,  subdorsal  line  dark -grey,  a  broad  blue  band  on  each 
side  above  the  spiracles,  in  the  centre  of  which  band  appears  the 
orange,  black-edged  spiracular  line ;  the  spiracles  black,  beneath  them 
a  fringe  of  fulvous  hairs;  two  black  opposite  spots  on  the  2nd  segment; 
the  12th  segment  with  small,  black,  dorsal  projection ;  venter  slate- 
coloured  with  a  row  of  diamond-shaped  black  spots  down  the  centre ; 
spiracular  region  irrorated  with  white ;  each  of  the  normal  tubercles 
emits  a  few  black  hairs. 

Vabiation  of  larva. — The  larval  markings  are  arranged  in  linear 
series  extending  from  the  prothorax  to  the  anus ;  these  lines  are  of 
diflferent  colours,  and  are  crossed  by  the  greyish-black  segmental  incisions. 
There  are  two  chief  forms  of  the  larva,  one  in  which  red,  the  other  in 
which  brown  predominates.     Buckler  figures  (plate  1.,  figs.  2,  2a)  both 

forms : 

(1)  With  the  dorsal  area  red,  with  a  fine  white  mediodorsal  line,  and  a  fine 
black  latero-dorsal  line  on  each  side  running  through  the  red;  a  bluish  supra- 
spiracular,  and  a  red  spiracular  line  ;  the  ventral  area  bluish-grey. 

(2)  Yellowish-brown,  with  a  white  medio-dorsal  line  ;  dark  brown  latero-dorsal 
lines,  separated  on  each  side  by  a  well-marked  black  line  ;  a  blue  supraspiracular 
line ;  the  area  below  the  latter  yellowish-brown. 

Pupation. — The  larvae  usually  spin  their  cocoons  within  a  curled 

leaf,  or  in  the  fork  of  two  or  three  twigs,  but  other  places  are  frequently 

chosen,  and  the  overhanging  ledges  of  fences  and  walls,  cracks  and 

crannies  in  fences,  or  the  bark  of  a  tree,  are  places  in  which  we  have 

observed  them.     Others  report  the  cocoons  as  :  Often  placed  behind, 

or  woven  among,  the  living  leaves  of  a  tree,  or  under  ledges,  or  in 

crannies  of  the  bark  (E.  S.  Harrison),  spun  up  among  the  leaves  of 

the  food-plant  frequently  in  a  single  leaf  (Fenn),  to  be  found  at  the 

base  of  stems  of  whitethorn,  or  spun  up  in  dead  leaves,  or  upon  fences 

near  food-plant  (Grover),  placed  under  copings  on  walls,  or  on  twigs, 

whilst  one  was  found  in  a  leaf  of  rhubarb,  and  another  in  a  mulberry 

leaf  (Hancock),  found  in  all  sorts  of  situations,  very  frequently  under 

the  cross-pieces  of  posts  and  fences  (Whittle),  placed  in  a  curled  leaf, 

or  on  the  bark  of  a  twig,  branch,  or  trunk,  or  on  some  neighbouring 

fence,  wall,  or  other  convenient  place,  always  in  a  chink  or  corner  and 

the  less  conspicuous,  as  it  is  not  very  unlike  the  egg-covering  of  a  large 

spider  (Barrett),  spins  up  on  a  fence,  railing,  tree-trunk,  stone  wall,  or 

spins  together  the  leaves  of  its  food-plant  (Newman),  many  under  the 

coping  of  rather  high  walls  at  Portslade  and  Hythe  (Colthrup),  usually 

placed  among  the  food-plant  (Dollman),  found  under  the  ledges  of 

fences  at  Hoddesdon  (Bayne),  under  copings  of  walls  at  varying  heights 

from  the  ground,  as  a  rule  as  high  as  possible  (Phillips),  under  the 
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leaves  of  low  plants  and  in  cracks  of  walls  at  Namur  (Lambillion), 
in  the  angle  formed  by  the  coping  stone  with  the  bricks  of  a  wall,  also 
in  angles  formed  by  the  upright  and  cross  pales  of  a  wooden  fence  (Sich). 
Horton  observes  that  he  once  found  two  cocoons,  linked  together, 
hanging  on  a  reed,  near  the  sea  at  Looe. 

Cocoon. — The  cocoon  is  about  24mm.-80mm.  in  length,  and  10mm.- 
12mm.  in  width.  It  consists  of  a  loose  outer  web  of  whitish  silk,  enclosing 
a  closely  spun,  strong,  oval,  inner  cocoon,  thickly  sprinkled  (when  made 
by  healthy  and  well-fed  larvie)  with  particles  of  a  yellow  powder.  This 
powder  consists  of  very  minute  crystals  formed  from  a  substance 
secreted  by  the  malpighian  tubules  and  discharged  from  the  anus  of 
the  larva.  The  yellow  colour  is  said  to  be  probably  an  unstable 
organic  pigment,  as  it  is  destroyed  at  a  comparatively  low  temperature, 
leaving  the  crystals  unaltered.  The  crystals  themselves  have  been 
shown  to  be  composed  of  calcium  carbonate  in  the  form  of  aragonite. 
Harrison  has  obser^^ed  that  the  cocoons,  instead  of  being  felted  like 
those  of  Lasiocawpa  quercns,  are  more  or  less  thickly  coated  with  a 
pollen-like  dust,  but  this  latter  is  absent  in  the  cocoons  spun  by  poorly 
fed  larvsB.  Rossler  describes  the  yellow  material  as  ''a  sharply 
irritating  dust."  Bacot  says  that  the  cocoon  of  the  female  is  2mm.- 
8mm.  wider  than  that  of  the  male ;  the  outline  of  the  pupa  sometimes 
easily  seen  through  the  material ;  the  loose,  flimsy,  outer  structure  of 
irregular  size  and  shape,  in  which  the  cocoon  proper  is  placed,  is  used 
to  attach  the  latter  to  the  object  on  or  among  which  the  larva  spins. 

Double  and  triple  cocoons. — Ingall  notes  that  on  July  8rd,  1836, 
he  found  a  cocoon  which  contained  two  pupae,  male  and  female. 
Prideaux  records  that  in  1888  two  lar\*aB  spun  a  common  cocoon  from 
which  the  moths  emerged  in  no  way  malformed.  Simes  notices  two 
cocoons  that  contained  respectively  two  and  three  pupae,  and 
Montgomery  observes  that  he  has  sometimes  found  two  and  even  three 
pupae  in  one  cocoon  in  confinement.  Mansbridge  records  a  cocoon 
which  contained  two  pupae,  and  observed  that  though  the  imagines  had 
emerged  from  the  pupa-cases  they  were  unable  to  get  out  of  the  cocoon ; 
the  latter  is  described  as  consisting  of  a  single  cavity  partially  divided. 

Pupa. — ^  14mm.-14^75mm.  in  length,  4'75mm.  in  width  (at 
broadest  part).  $  17'25mm.-21'2mm.inlength,8mm.inwidth(atendof 
wing-cases = the  widest  part) .  Female  pupa :  Laterally  the  outline  is  that 
of  a  bow — straight  along  the  ventral  area,  arched  dorsally  from  the  some- 
what rounded  anus  upwards  to  the  large  4th  abdominal  segment,  and 
more  rapidly  to  the  bluntly  rounded  head  from  the  2nd  abdominal 
segment.  Colour  black,  or  very  dark  brown ;  smooth ;  wings,  legs, 
antennae,  and  face-parts,  also  8th  and  9th  abdominal  segments,  shiny  ; 
remaining  surface  dull,  for  the  most  part  covered  with  fine  hairs, 
which  entangle  the  yellow  particles  of  aragonite  from  the  cocoon  and 
some  of  the  larval  hairs ;  the  dorsum  of  anal  segment  prolonged, 
projecting  considerably  beyond  the  anus,  which  is  ventral ;  the  anal 
armature  consists  of  short,  stout  bristles,  slightly  knobbed  at  apices, 
best  developed  and  thickest  at  extremity,  but  covering  altogether  a  large 
portion  of  anal  segment  and  running  back  to  its  margin  dorsally ;  the 
position  of  anal  orifice  and  sexual  organs  well  and  clearly  marked ;  the 
spiracles  are  not  remarkable,  that  on  the  8rd  abdominal  segment  just 
shows  at  edge  of  hindwings ;  the  metathorax  is  very  short,  the  meso- 
thorax  very  long,  the  prothorax  fairly  large  with  a  portion  separated 
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in  front  by  a  suture,  but  which  does  not  separate  from  it  on  dehiscence ; 
this  is  apparently  the  dorsal  head -piece  ;  the  caput,  to  which  the  antenme 
and  eye-pieces  articulate,  is  slightly  ventral  in  position,  and  bears  a  few 
hairs  as  does  also  a  small  triangle  beneath  it  and  just  above  the  mouth - 
parts ;  these  latter  show  up  very  clearly,  being  pale  brown  in  colour, 
very  delicate  in  appearance,  and  dififering  greatly  from  any  other 
portion  of  the  pupa;  the  1st  abdominal  segment  is  very  short, 
the  2nd,  8rd  and  4th  increase  in  size,  the  4th  being  the  largest  of  the 
body,  the  forewings  are  small,  short,  extending  to  nearly  the  end  of  the 
4th  abdominal ;  a  narrow  strip  of  the  hindwings  runs  from  the  meta- 
thorax  to  about  three-quarters  over  the  8rd  abdominal ;  the  tips  of 
the  third  pair  of  legs  show  just  beyond  the  wing  apices,  the  second 
pair  comes  immediately  inside  the  antennte,  and  extends  to  about  the 
end  of  the  3rd  abdominal  segment ;  the  first  pair  (*?  last  joint)  extends 
but  very  slightly,  if  at  all,  beyond  the  antenna) ;  the  antennfe  are  short, 
commence  just  above  the  eyes,  then  turn  slightly  outwards  for  about 
half  their  length,  then  inwards  somewhat  abruptly  and  end  at  about 
the  level  of  suture  between  the  2nd  and  drd  abdominal  segments  ;  the 
first  half  is  fairly  broad,  but  after  they  turn  medio -ventrally  they 
dwindle  rapidly  and  are  distinctly  narrow  for  the  cases  of  pectinated 
antennsB  ;  the  eye  is  large,  and  divided,  so  that  a  small  and  more 
highly-glazed  slip  comes  next  the  antenna.  Male  pupa :  More  curved 
ventrally  than  the  female  pupa,  differs  slightly  in  shape  and  proportion 
of  parts,  but  apparently  not  structurally,  except  that  the  antennas 
appear  to  be  proportionally  rather  larger.  Fenn  describes  the  pupa  as 
being  **  uniform,  dull,  dark  brown  in  colour,  the  last  three  segments 
tapering  to  a  very  blunt  point ;  the  dorsum  and  abdomen  covered  with 
short  bristles,  the  antenna?  and  spiracles  strongly  defined."  Stephens 
describes  it  as  "  dull  lead  colour  covered  with  fine  powder."  Bork- 
hausen  notes  it  as  "  somewhat  elongated,  very  soft,  dark  brown  in 
colour,  thickly  coated  with  yellow  powder."  He  adds  that  the  pupal 
stage  lasts  from  three  to  four  weeks.  Fenn  observes  that  the  pupa 
is  very  lively  when  touched. 

Parasites. — Exorista  ridf/arh,  Fall.  (Bignell),  Plwmcera  cilipeda 
(Norgate  teMe  Bignell),  Apanteles  reconditus,  Nees  (Rondani),  Cryptm 
ornatuftj  Grv.  (Rondani),  Metopm  necatorim^  Fab.  (Rondani). 

Food-plants. — Trees,  the  larva  polyphagous  (Linne),  almost  all 
trees  and  shrubs  (Milliere),  all  fruit-trees,  rose,  and  almost  anything 
(E.  Harrison),  CoUmeaMer  (Watts),  osier  (Jefl;erys),  birch  (Turner), 
currant  (Morley),  plum  (Grover),  pear  (Newman),  elm  (Edelsten), 
bramble  (Luff),  rose,  oak,  sloe,  crab-apple  (Montgomery),  laurel 
(Fuller),  sallow,  plum,  apple  (Carr),  fruit-trees  (Riihl),  willow,  poplar, 
(Hering),  almond  (Freeman),  hawthorn,  hazel,  pear  (Burraud),  quince, 
cherry,  apricot,  beech,  maple,  raspberry,  privet,  white  and  black  alder, 
juniper  (Schroder). 

Habits  and  Habitat. — The  habits  of  the  perfect  insect  are  little 
known.  The  male  is  rarely  found  at  rest,  unless  it  be  in  the  after- 
noon, sitting  on  the  cocoon  from  which  it  has  just  emerged,  or  a 
female  sitting  on  a  leaf  near  where  it  has  just  laid  its  eggs,  or  beaten 
into  the  umbrella  or  beating-tray,  when  working  for  larvae.  Sheldon 
netted  a  male  flying  at  dusk,  at  Morthoe,  and  its  habit  is  certainly  to 
fly  by  night,  and  from  9  p.m. -10  p.m.  the  males  are,  on  some 
occasions,  attracted  to  light  in  amazing  numbers,  and  their  mad  flight 
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around  the  lantern  on  Wicken  Fen,  on  a  really  good  night  for  "light," 
is  a  sight  to  be  remembered.  Fletcher's  note  {antea,  pp.  552-553)  shoNvs 
that  the  same  habit  is  fully  developed  on  the  shores  of  the  Pacific,  and 
that  the  females  also  may  be  attracted,  a  fact  rarely  (if  ever)  observ^ed 
in  this  country.  Giitke  has  pointed  out  that  this  species  migrates 
in  amazing  numbers,  and  that  on  some  nights  thousands  of  ex- 
amples fly  around  and  past  the  lighthouses  at  Heligoland,  when 
they  are  evidently  on  passage.  The  imagines  rest  by  day  on 
trees  and  walls,  and  fly  by  night  about  9  p.m.,  in  Belgium 
(Lambillion)  ;  a  male,  at  Hainham,  on  a  "  sugared  '*  tree,  not 
at  the  sugar,  July  21st,  1894  (Burrows) ;  a  male  picked  up  on  a 
grass  stem,  at  Sandown,  July  21st,  1896  (Prout) ;  common  at  electric 
light,  at  Taunton  (Tetley) ;  very  abundant  at  the  electric  light,  in 
1896,  at  Aix-les-Bains  (Agassi z) ;  males  *' assembled"  at  WhitweU, 
August  5th,  1898  (Freeman).  As  for  its  habitat  one  might  say 
**  everywhere,"  were  it  not  for  the  marvellously  sudden  break  that 
occurs  in  England  and  Ireland,  excluding  it  from  the  northern  counties 
of  England,  the  whole  of  Scotland,  and  the  north  of  Ireland,  although 
it  abounds  in  almost  similar  districts  a  few  miles  to  the  south  or  west. 
This  sudden  break  in  distribution  is  quite  paralleled  in  Switzerland, 
where  Frey  says  that  it  occurs  everywhere  in  the  lower  parts  of  the 
country,  but  rarely  extends  to  any  elevation,  and  is  scarcely  ever  found 
in  the  lower  Alps,  and  although  Tiischler  notes  it  in  the  sub-alpine 
region  of  St.  Gallen,  and  Biitzer  as  occurring  above  5000ft.  in  the 
Gadmenthal,  still  it  is  usually  rare  at  moderate  elevations.  Hormuzaki, 
too,  observes  that  whilst  the  insect  is  abundant  in  the  lower  parts  of 
Bucovina,  it  is  exceedingly  rare  in  the  mountains.  In  the  southern 
counties  of  England  it  is  very  abundant,  especially  in  certain  years,  by 
hedgerow^s,  in  woods,  in  fruit  orchards,  on  stunted  bushes  on  downs 
and  cliflfs  by  the  seashore.  Our  notes  as  to  the  habitats  afi'ected  by  the 
species  read — on  hedges  and  fruit-trees  in  gardens,  the  webs  con- 
spicuous, in  Gloucestershire  (Merrin)  ;  destructive  to  the  foliage  of  the 
apple  trees,  at  Sudbury  (Ransom) ;  chiefly  aft'ects  hedgerows  of  black- 
thorn and  whitethorn,  and  w^oods,  in  Berks,  Hants, and Oxon  (Clarke); 
in  Surrey  very  abundant  on  the  fruit-trees  in  the  gardens  (Kaye)  ; 
very  abundant  on  the  blackthorn  bushes  growing  on  the  cliffs  outside 
the  forts  at  Milford  Haven,  in  May,  1897,  there  were  hundreds  of 
nests  (Robertson);  on  rough  ground  by  the  sea,  at  Eastbourne  (Bower); 
at  Sandown,  on  sallow,  close  to  the  shore  (Prout) ;  affects  the  crab- 
apple  trees  on  the  chalkhills  at  Emsworth,  and  at  Oxford  the  hawthorn 
by  the  side  of  the  canal  (Christy) ;  the  full-grown  larvae,  old  webs,  and 
cast  skins,  abundant  on  blackberry  bushes  in  different  parts  of  Herm, 
although  the  insect  has  only  once  been  seen  in  Guernsey  (Luff) ;  on 
whitethorn  hedges  at  Angmering  (DoUman) ;  hedgerows  at  Ealing  and 
Uxbridge,  bushes  bordering  dykes,  at  Pevensey  (Montgomery) ;  on 
oak  and  apple  trees  at  Clevedon  (Mason) ;  on  plum  and  apple  trees,  at 
Birchwood,  and  the  sallow  bushes  in  Wicken  Fen  (Carr) ;  larvae  very 
abundant  in  the  Zurich  district  on  fruit-trees,  sloe,  and  oak,  but  the 
imagines  are  exceedingly  rare,  only  two  or  three  being  seen  (Riihl) ; 
abundant  on  hedges  and  on  commons  in  the  Weald  of  Sussex  (Nichol- 
son) ;  never  obse^^'ed  out  of  gardens  in  the  Baltic  provinces,  except  in 
the  woods  of  Oesel,  where  the  larva  feeds  on  the  wild  apple  trees 
(Nolcken) ;  show^s  a  great  preference  for  standard  rose  trees,  one  small 
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bush  with  no  less  than  seven   broods  on  it  in  1891,  at  Sheerness 
(Mathew),  and  so  on. 

Time  of  appearance. — Throughout  July  and  August,  varying 
according  to  the  season,  but  usually  found  on  the  wing  for  a  month, 
rarely  as  early  as  June,  or  as  late  as  September.  Larvfr  full-grown  in 
June,  imagines  in  July,  in  Pomerania  (Ilering) ;  larvjp  in  April, 
imagines  from  June  until  August,  in  Upper  Austria  (Himsl);  in  August 
at  Sofia  (Bachmetjew)  ;  emerges  in  Belgium  from  about  July  15th, 
until  mid-August  (Lambillion) ;  end  of  July  at  light,  rare,  at  Berne, 
July  15th,  1893  (Hiltbold) ;  imagines  emerge  from  the  middle  of  June 
until  the  middle*  of  July,  in  the  Baltic  provinces  (Nolcken) ;  Fritsch 
gives  dates  for  imagines  extending  from  May  lOth-August  15th,  for 
the  Vienna  district ;  Walker  observes  that,  at  Gibraltar,  emergence  takes 
place  about  June  20th  ;  bred  in  August  and  September,  in  the  Isle  of 
Askold  (Oberthiir)  ;  it  was  already  out  by  June  11th,  1897,  at  Kobe, 
but  in  immense  numbers  from  July  18th -24th,  1897,  at  Kormiloff,  in 
Korea  (Fletcher) ;  in  July  and  August,  in  Switzerland  (Frey) ;  July 
and  August,  in  Baden  (Reutti)  ;  in  July,  in  the  Alpes-Maritimes 
(Milliere) ;  August  lst.20th,  1855,  July  10th-14th,  1857,  at  Notting 
Hill,  July  11th,  1867,  July  29th.  1877,  at  Chertsey  (Clarke);  July  18th, 
1856,  at  Bisterne  {Subst.f  p.  29)  ;  two  broods  of  larvne,  April  23rd, 
1865,  at  Abbey  Wood,  produced  imagines  from  July  4th-15th  (A.  H. 
Jones);  July  14th,  1866,  swarming  at  light,  at  Lee,  August  13th-15th, 
1879,  common  at  light,  at  Erith,  Julv  2Hrd-August  16th,  1885,  at  Lee, 
July  14th,  1886,  bred  from  Chattenden,^Julv  25th,  at  Lee,  July  19th-22nd, 
1887,  July  24th-August  9th,  1888,  at  light,  at  Lee,  larvie  May  26th. 
June  24th,  at  Lee,  imagines  bred  July  16th-19th,  1890,  July  22nd, 
1892,  at  light,  at  Lee  (Fenn) ;  bred  July  I5th-17th,  1871,  from  larvfc 
found  at  Southstoke,  in  web,  Mav  15th,  and  which  pupated  June  22nd- 
25th,  also  bred  June  25th,  1893*,  July  13th-20th,  1894,  from  larvflD  in 
web  June  20th,  1894,  at  Ringwood,  bred  July  llth-19th,  1894,  from 
larvfp  obtained  June,  1894,  at  Eton,  one  brood  emerged  July  3rd-16th, 

1896,  another  from  July  8th-29th,  1896,  from  larvje  taken  at  Tiverton 
May,  1896,  a  brood  from  Rainham,  emerged  June  25th,  1896,  males 
common  at  light  from  June  21st- July  4th,  1896,  July  20th-24th,  1897, 
tl'C,  at  Oxton  (Studd)  ;  July  26th,  1875,  at  light,  at  Reading,  July 
23rd,  1889,  at  Pangbourne,  July  30th,  1890,  at  Bulmershe,  August 
17th,  1891,  at  Warren,  August  28th,  1891,  at  Whitchurch  (Holland)  ; 
larvpp  just  leaving  web  at  Lewisham,  May  30th,  1876,  several  spun  up 
by  June  22nd,  imagines  appeared  from  July  15th-August  4th  (R. 
Adkin)  ;  September  6th,  1877,  September  18th,  1879,  at  light,  at  Lee 
(Bower);  at  light,  August  lOth-llth,  1882,  August  5th,  1884,  larva 
July  26th,  1887,  produced  imago,  August  3rd,  1887,  all  at  Hitchin 
(Durrant);  July  15th,  1882,  July  12th,  1892,  in  Isle  of  Purbeck, 
August  7th,  1896,  in  Holme  Fen  (Bankes) ;  July  26th,  1885,  from 
larva  found  June  21st,  at  Gravesend,  July  14th,  1889,  from  larva?  found 
June  23rd,  at  Fobbing,  Julv  10th- August  7th,  1890,  from  Bcnfleet, 
July  18th,  1895,  from  Great  Wakering,  July  6th-17th,  1896,  July  29th, 

1897,  July  27th,  1898,  from  Southend  (Whittle) ;  bred  many  July 
20th-29th,  1888,  from  Farnboro',  caught  August  3rd,  1889,  at  Fresh- 
water, rare  July  6th- August  10th,  1891,  at  Wicken,  common  last 
week  in  July  and  first  week  in  August,  1892,  at  Wicken, 
August  12th,  1891,  at  Bourg  d'Oisans,  c^c.  (Tutt)  ;  larvie  in  web,  at 
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Walton,  June  17th,  1888,  spun  up  July  12th-22nd,  emerged  from 
August  8r(l,  web  of  young  larva?  at  Arundel,  June  2nd,  1889,  imagines 
emerged  July  5th-September  1st  (Williams) ;  larvaj  May  81st,  1889, 
at  Enniskillen,  produced  imagines  July  20th-24th,  imagines  August 
17th,  1890  (Brown);  nests  of  larvaa  common.  May,  1890,  at  Southend, 
imagines  July  16th-August  7th,  larva?  at  Sandown,  July  17th,  1897, 
pupated  August  8rd,  2  emerged  August  26th  (Prout) ;  July  17th,  1890, 
at  Tottenham  (Bayne) ;  August  Ist-llth,  1890,  Julv  81st,  1891,  June 
22nd,  1898,  at  Ealing,  July  16th-19th,  1896,  at  Uxbridge (Montgomery); 
larvte  June  6th,  1890,  imagines  from  Julv  26th,  onwards,  July  24th, 
1892,  July  21st,  1894,  August  4th,  1896,  July  20th,  1898,  August  4th. 
1898,  at  Ilainham  (Burrows)  ;  larvH?  June  5th-28th,  1891,  June  28th- 
August  8rd,  1898,  at  Whitwell,the  larva  found  on  August  8kI,  pupated 
August  7th,  whilst  imagines  from  the  same  locality  were  "assembled" 
on  August  6th  (Freeman)  ;  September  8rd,  1891,  at  light,  at  Maldon, 
August  15th,  1898,  at  light,  at  Hazeleigh  (Raynor) ;  July  17th,  1891, 
July  28rd,  1894,  at  Weston-super-Mare,  larvae  June  18th,  1891, 
emerged  July  80th,  1891,  larvae  May  29th,  1895,  spun  up  June  10th, 
1895,  emerged  July  11th,  1895,  larvae  June  29th,  1897,  Julv  17th, 
1891,  at  Barmouth  (Arkle);  June  18th-19th,  1891,  at  light,  at 
Wicken,  August  8rd,  1891,  at  Soham,  August  5th,  1891,  at  Ely 
(Bloomfield) ;  imagines  emerged  July  2nd- 4th,  1897,  at  Bristol  (Bart- 
lett)  ;  June  26th,  1898,  at  Worcester  Park,  August  8rd,  1896,  at 
Wicken  (Kaye) ;  July  15th.24th,  1898,  at  Wicken  (Mitchell) ;  July 
12th,  1894,  at  light,  at  Gloucester  (Lifton)  ;  July  5th.28th,  1894, 
at  Feering  (P.  Reid) ;  larva?  May  28rd,  1896,  at  Angmering,  produced 
imagines  June  27th,  1896  (DoUman);  June  27th,  1896,  at  Chelmsford 
(Miller) ;  a  web  of  lars'ae  May  21st,  1896,  in  the  Warren,  Folkestone, 
pupated  June  28rd,  1896,  and  produced  imagines  July  24th-August 
10th  (Lane);  July  10th,  1896,  at  Dartford  (Image);  bred  July  5th-7th, 

1897,  August  5th,  1898,  at  Boxworth  (Thornhill) ;  July  6th-August 
8th,  1897,  bred  at  Guildford  (Grover)  ;  July  15th-August  1st,  1898, 
at  Enfield  (Edelsten);  July  20th- August  25th,  1898,  at  Hayling  Island 
(May) ;  July  22nd-26th,  1898,  at  light,  at  Wicken  Fen  (James) ;  July 
10th,  1898,  and  onwards  to  end  of  month,  at  Penzance  (Daw^s);  August 
15th.l9th,  1898,  at  electric  light,  in  Zermatt  (Jones);  July  llth-24th, 

1898,  at  Leicester  (Dixon) ;  full-grown  larvas  and  cocoons  July  6th, 
1898,  at  Bexley,  produced  imagines  July  27th- August  9th,  imagines  at 
light,  at  Shoreham,  August  1st,  1898,  larvae  June  19th-25th,  1898,  at 
Wicken  Fen,  produced  imagines  July  15th  (5  <^s),  16th  (5  J  s  and 
1  ?  ),  17th  (8  ^  s  and  8  $  s),  and  others  each  day  up  to  July  25th,  at 
light  August  5th-llth,  1899,  at  Shoreham  (Carr) ;  July  19th-August 
14th,  1899,  from  Snodland  (Colthrup)  ;  July  27th,  1899,  at  Bushey 
Heath  (Burraud)  ;  August  8rd-7th,  1899,  from  Kingsbury  (Phillips)  ; 
July  19th,  1899,  at  Farnborough  (Alderson).  Larvae  :  Besides  the 
above,  the  following  records  for  larva?  have  accumulated  :  April  28rd, 
1868,  two  ])roods  at  Abbey  Wood,  June  16th,  1866,  in  abundance  at 
Gravesend,  May  18th,  1867,  at  Darenth,  June  10th,  at  Llanrwst  (A.  H. 
Jones)  ;  May  7th,  1865,  larvte  common  on  oak  at  Abbey  Wood,  May 
14th-June  25th,  1874,  abundant  at  Lee,  May  24th-June  22nd,  1875, 
abundant  at  Lee  and  Sidcup,  June  10th,  1884,  larvjB  at  Erith,  June 
20th,  1885,  and  June  8th,  1889,  at  Chattenden,  June  12th,  1894,  at 
Lee,^May^l6th-29th,  1896,  abundant  at  Tor  Cross  (Fenn) ;  May  17th, 
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1871,  just  hatched  at  Sheerness  (Mathew) ;  June  31st,  1878,  at 
Barmouth,  May  29th,  1897,  at  Oundle  (Sheldon);  May  24th,  1888,  at 
Chiswick,  ^May  21st,  1893,  at  Colwell  Bay  (Sich) ;  June  20th,  1885,  at 
Abbott's  Wood  (Hawes);  June  15th,  1889,  at  Herm  (Luff);  June  11th, 
1890,  at  Romford,  June  14th,  1890,  at  Woodham  Ferris,  June  6th, 
1894,  at  Toft,  June  6th,  1896,  at  Beeston  (Raynor) ;  May  14th,  1890, 
June  4th,  1894,  at  Rainham  (Burrows) ;  June  1st,  1890,  full-fed  at 
Reading  (Butler)  ;  May  18th,  1891,  May  26th,  1894,  at  Gloucester 
(Lifton) ;  June  17th,  1891,  and  on  through  month  at  Barmouth 
(Arkle)  ;  June  I8th,  1891,  May  29th,  1895,  at  Weston-super-Mare 
(Bartlett) ;  May  14th,  1898,  already  sin<?lv,  at  Oxton  (Studd) ;  May 
27th,  1898,  at  Enniskillen  (Partridge)  ;  June  8th-17th,  1894,  in  New 
Forest,  June  5th-llth,  1898,  at  Rhinefields  (Wells)  ;  June  3rd,  1894, 
July  8rd-16th,  1896,  at  Bexley,  June  1st,  1896,  at  Chattenden  (Bower); 
July  15th-24th,  1894,  at  Wicken  (Mitchell);  June  3rd,  1895,  at 
Aylesbury,  July  2nd,  1897,  full-fed,  at  Hoddesdon  (Bayne);  May  25th, 
1896,  in  second  instar,  at  Uxbridge,  June  4th,  1898,  in  second  instar, 
at  Ealing,  June  loth,  189S,  in  first  instar,  at  Pevensey  (Montgomery); 
June  5th,  1896,  at  Waltham  Cross  (Image)  ;  May  16th,  1896,  in 
Epping  Forest  (Tremayne);  June  8th,  1896,  at  Benfieet  (Mera);  June 
8th-14th,  1897,  at  Epping,  May  19th-22nd,  1898,  in  New  Forest 
(Prout) ;  June  11th,  1898,  at  Norton  Malreward  (Griffiths). 

Localities. — The  limited  range  of  this  insect  in  the  British  Islands  is  very 
remarkable.  Not  known  to  occur  in  Ireland,  north  of  Dublin  (Kane),  entirely 
absent  in  Scotland,  abundant  in  England,  as  far  as  the  north  midland 
counties,  and  then  suddenly  ceases— so  rare  in  Chester  that  only  one  was  taken  at 
light  in  two  years,  yet  it  abounds  in  Denbigh  and  Carnarvon,  practically  absent  in 
Yorks,  yet  abundant  in  Lincolnshire,  tVc.  Beds  :  totton  (Bond-Smith). 
Bkhks  :  generally  distributed  (Clarke),  Pangbourne,  Bulmershe  (Holland),  Heading 
(Butler).  Brecon:  Valley  of  Wye  (JelTerys).  Bucks  :  Aylesbury  (Bayne),  Eton  (Studd), 
Buckingham  (Slade).  Ca3ibs  :  everywhere  in  the  Fen  dist.  (Balding),  Wicken,  common 
(Tutt),  Boxworth  (Thornhill),  *  Wisbech  (Mousley),  Soham,  Ely  (Bloomtield), 
Cambridge  and  district,  common  (Moss).  Carmakthkx  :  Llanstephan,  com- 
mon (Newland),  Langharne,  very  abundant  (Jefferys).  Cahnahvox:  Carnarvon, 
Abei-soch,  very  common  (Day),  Llanrwst  dist.  (A.  H.  Jones).  Chesuirk  :  local 
but  tolerably  common  where  it  occurs  (Ellis),  Chester,  rare  (Newstead),  Hoylake 
(Johnson),  West  Kirby  (Gregson),  I'ptan  Valley  (Brockholes).  Clare  :  Ennis 
(Brakey).  Cork  :  Skibbereen,  once  only  (Wolfe),  Glengariflf  (Kane).  Cornwall  : 
west  of  county  (Mera),  Looe  (Horton),  New  Quay  (Riding),  Penzance  dist.,  abundant  \ 
(Daws).  Cumberland  :  Keswick,  rare  (Beadle).  Denrkjh  :  Colwyn  Bay,  Bajillt 
(G.  O.  Day),  Llanrwst  dist.  (A.  H.  Jones).  Devon  :  Bickleigh  Vale  (Dell),  i 
Banistaple  (Mathew),  Paignton  (Bowles),  'liverton,  Exeter,  Oxton,  very  abundant 
(Studd),  Morthoe  (Sheldon),  Braunton  (Bartlett),  Tor  Cross  (Fenn).  Dorset  : 
generally  distributed  (Dale),  Portland  (Brown),  Isle  of  Purbeck  (Bankes),  Swanage 
(Bloomlield),  Weymouth  dist.,  abundant  (Forsyth).  Dublin  :  Clondalkin  (Grier- 
son).  Durham  :  South  Shields  (Eales),  one  in  a  ix)nd  at  the  Lowe  (Wasser- 
man).  Essex  :  generally  common — Kainham,  Mucking,  4'0.  (Burrows),  Haver- 
ing (Tutt  coll.),  Tottenham  marshes  (Pickett),  Hazeleigh,  Brentwood,  com- 
mon, Woodham  Ferris,  Woodham  Walter,  Romford,  Maldon,  very  abundant 
(Raynor),  Walton  (Williams),  Colchester  (Harwood),  Leyton  (Meldola),  Chingford 
(Riches),  Chelmsford  (Miller),  Epping  (Image),  Feering  (Reid),  Fobbing,  Leigh,  Ben- 
lieet,  Great  Wakering,  Southend  (Whittle),  Loughton  (Garland),  Hale  End  (.Jackson). 
Fermanagh  :  Enniskillen  (Brown).  Galway  :  not  rare  (Kane),  Castle  Taylor, 
abundant  (Nugent).  Gijimoroan:  Oxwich  Bay,  Swansea (Rooertson).  Gloucester: 
generally  abundant  (Merrin),  Bristol  dist.,  generally  distributed,  Gloucester,  Ac. 
(Watkins),  .\lmondsbury  (Griffiths),  nr.  Cheltenham  (Robertson),  Stonehouse  (Nash). 
Hants:  generally  distributed  (Clarke),  Isle  of  Wight— Colwell  Bay  (Sich), 
Shanklin  (Incc),'  Freshwater  (Tutt),  Sandown  (Prout),  New  Forest  (Dixon), 
Rhincticlds  (Wells),  Riugwooil  (Studd),  Brockcnhurst  (Cowl),  Binytead  (Moberly), 
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Basingstoke  (Hold away),  Winchester  (Hewett),  Soufehsea,  abundant  (MoncreafP), 
Stokes  Bay,  Gosport  (Pearce),  Emswoith  (Christy),  Bisterne  {Siibi.^  p.  29), 
Hayling  Island  (May).  Hereford:  Hereford  (Chapman),  Leominster  (Hutch- 
inson), Tarrington  (Wood).  Herts  :  Hoddesdon  (Sheldon],  Bushey  Heath 
(Burraud),  Waltham  Cross  (Image),  Hitchin  (Durrant),  Cheshunt  (Tremayne). 
Huntingdon  :  Holme  Fen,  common  (Bankes),  St.  Ives  (Norris).  Isle  of  Max  : 
Douglas,  once  (Shortridge-Clarke).  Kent  :  generally  distributed — Rochester  and 
Chatham  districts,  abundant,  Strood,  Higham,  Chattenden,  Ciixton,  Woolwich  and 
riumstead  districts.  Greenwich  and  Bhickhcath  districts,  Westcombe  Park,  Darenth, 
Folkestone,  Dover,  Deal  (Tutt),  Lewisham  (Adkin),  Birchwood,  Shoreham  (Can), 
Bexley  (Bower),  Dartford  (Image),  Sandwich  (Shepherd),  Queenborough  (Walker), 
Sheerncss  (Mathew),  Brockley  (Turner),  Abbey  W'ood,  Gravesend,  Eltham  (A.  H. 
Jones),  comparatively  scarce  now  in  the  south-east  metropolitan  district — ^I-'oot's 
Cray,  Sidcup,  Lee,  Erith,  Ac.  (Fenn),  Suodland,  Hythe  (Colthrup),  Farnborough 
(Alderson).  Kiirry  :  Killarney  (two)  (Watts).  Lancs  :  local,  but  tolerably  common 
where  it  occurs  (Ellis),  Blackpool,  Lytham  (Chappell).  Lekestek  :  Leicester 
dist.,  abundant  (P'uller),  Quorn  (Harris), liOughborough(Wieldt),  Market  Harborough 
(Matthews).  Lincoln  :  Tiincoln,  plentiful  (Pearson),  Toft,  Newton  (Wilkinson). 
Merioneth  :  Barmouth  (Sheldon).  Middlesex:  Chiswick  (Sich),  Ealing,  UxV ridge 
(Montgomery),  Clapton  (Argent),  Chelsea  (Clifford),  Enfield,  swamis  (Edelsten), 
Kingsburv,  Wemblev,  Xortliwood,  Pinner  (Phillips),  Harrow,  abundant  (Rothschild), 
Oxhey  (llowlnnd-Biown),  Mill  Hill  (South),  Dalston  (Prout),  Haretield  (Wall), 
Hampstend  (Watts).  Willesden  (Worniald),  Hounslow,  Hnrlington  (Newman), Notting 
Hill  (Clarke),  Tottenham  (Bayne),  Ponder's  End  (Buckell),  Walham  (Dawc), 
Highgate  (Southey),  Southall  (liattley).  Monmouth  :  Abergavenny  (Chapman). 
Norfolk  :  Cromer  (Barclay),  Ran  worth  (Wheeler),  Norwich  (Pitman),  King's  liVnii 
(Atmore),  Whitwell  (Freeman),  Waxhani  (Bacot).  Northamiton  :  Oundle  (Sheldon), 
Peterboro,'  very  common  (Morley).  Notts  :  Nottingham  dist.  not  abundant  (Lievers), 
Beeston  (Raynor),  Chilwell  (Pearson).  Oxon  :  generally  distributed  (Clarke),  Oxford 
(Christy),  Chinnor  (Spiller),  Nettlebed  (Henderson),  Warren,  Whitchurch  (Holland), 
Bagley  Woo<l  (Bun),  Soutlistoke  (Studd).  Pembroke  :  Milford  Haven  (Robertson), 
Pembroke  ( Barrett) .  Somerset  :  generally  distributed,  but  not  common  (Hudd),  Bath , 
common  (Greer),  Weston-sui)er- Mare  (Bartlett),  Castle  Cary,  abundant  (Macmillan), 
Taunton  (Tetley),  Clevedon,  common  (Mason),  Norton  Malreward  (Griffiths).  Suf- 
folk :  very  common  (Bloom field),  Ipswich  (Pyett),  Sudbury,  very  abundant  (Ransom). 
Sfrrev  :  Woking  (Russell),  Croydon  (Sheldon),  Chertscy  (Clarke).  Woix«8ter 
Park,  very  common  (Kaye),  Epsom  (^Forley),  Wimbledon  (Clitlord),  Guildford, 
common  (Grover),  Oxshott,  Peckham  dist.  (Turner),  Frensham  (Newland),  Dulwich 
(Wood),  Barnes  (Tarbat).  Sussex  :  generally  abundant  in  the  county — Brighton, 
A'c.  (Merritield).  Bognor,  very  abundant  (Lloyd).  Abbott'sWood  (Hawes).  Chichester 
(Anderson),  Polegate  (Bobbins),  .Vrundcl  (Williams),  Southwick  (Morley),  Wannock 
(Pearson),  Eastbourne  (Bower),  Weald  dist..  abundant—  Chailey,  &c.  (Nicholson), 
Worthing,  Bersted  (Fletcher),  Hustings,  St.  liconards  (Bloomtield),  Angmering 
(Dollman),  Pevensey  (Montgomery),  Hailsham  (Carr),  Portslade  (Colthrup), 
Lewes,  Bramber,  Horsham  (McArthur),  Littlehampton  (Sich).  Warwick  : 
Birmingham  dist.,  scarce,  Trench  Woods  ( Wain wright).  W^\terfoud:  nr.  Cappagh 
(Vernon).  Wicklow  :  Newcastle  (Kane).  Wilts  :  Bremhill,  Calne  (Eddrupp), 
Salisbury  (Ridley).  Worcester  :  common  throughout  the  county  (Rea),  Trench 
Woods  (Wainwright),  nr.  Worcester,  very  common  (Hancock).  Yorks  :  very  scarce 
(Forritt),  Pontefract  ^Hartley),  Sheffield  (Ooncaster),  York  (Cooke). 

Distribution. — Asia  :  Amurland— C-fcabarowka.  Bbigoweschtscbensk,  Whuli- 
wrstock,  Sutschar.  Bikin  (Graesfr),  Western  Asia,  Siberia,  Samarkand,  Issyk-Kul, 
Nnmanj^Min  (Standin^'er),  East  Silnnia-  Burcia  mountains  (Bremer),  China — 
Khardijilai  (Alpherakyi.  .lapan  (Motohu]>ky),  Kobe,  Gens4in,  Kormiloff,  l*ort 
Lazaief  (Fletcher),  Isle  of  Askold  (Ohorthiii),* Korea  (Fixsen),  .Vltai,  Amasia,  Tokat, 
North  Persia,  Kouldja  (Alphcraky),  Pamir — common  in  all  Ferghand  (Grumni 
Grshimailo).  Austro-Hunoary:  Upper  .\ustria  (Himsl),  Tyrol,  common  to  4300ft. 
(Hinterwaldner).  Taufers,  Innsbruck  (Weiler),  Bucovina,  common  in  lowlands 
(Homiuzaki),  Pressbuig  (Rozsay),  Bohemia,  T'pper  Carinthia — Salzburg  (Nickerl), 
Galicia,  common,  Cracow  (Zebraw?ki),  Neu  Sandec  (Klemesiewicz),  Stanislawow 
(W>rchrat'>ki),  Briinn  (Miiller),  Hermannstadt  (Czekelius),  Epiries,  common 
(IIus7),  Chemnitz  (Pab^tl,  Hunj^^ary — Kocsocz  (Viingel^,  Golnitz  (Hu<fdk),  Glockner, 
Fiiinio  (Mann),  Lavaniihal  (Ilofnci).  Upper  Siyria  S.  liambrecht  (Kodcrmann), 
Vienna  di>t.,  iVc.  (Fritsth).  r»ii.<;irM:  very  ct  inn;cii — Namur,  Ac.  (Lambiilion), 
Virton,  very  common  (Bray).  Bulgaria;  Sofia  (Dachmetjcw).  Channel  Isi^iNus:  Herm 
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(Luff),  Jersey  (Ansted),  Guernsey,  one  only  (Lowe).  Denmark  :  very  common 
everywhere  (Bang- Haas).  Finland  :  southern  Finland  (AurivilliusJ,  Abo,  Karelia 
(Lampa).  France:  very  common  in  N.  France,  Seine-Inferieure,  Font  de  TArche 
(Dupont),  very  abundant  at  Aix-les-Bains  (Agassiz),  Sai'the  (Desportes),  Bourg 
(VOisans  (Tutt),  Bennes,  Cancale,  Ac.  (Oberthiir),  Dept.  Loir-et-Cher,  swarms 
jHarrison),  Aube  (Jourdheuille),  Douai  (Foucart),  Auvergne  (Sand),  Eure-et-Loir 
(Gudnee),  Haute-Garonne,  very  common  (Caradja),  Paris,  Meuse,  Moselle,  Meurthe 
districts  (Speyer),  Puy  de  D6me  (Guillemot),  Dept.  Var  (Cantener),  Morbihan 
(Griffith),  Gironde  (Trimoulet),  Doubs  (Bruand),  Aude  (Mabille),  Loire-Inferieure 
(Bonjour),  Saone-et-Loire  (Constant),  Seine-Inferieure  (Viret),  St.  Quentin  (Dubus), 
Alpes-Maritimes  (Milli^re).  Germany  :  north-west  Gennany,  almost  everywhere 
(Jordan),  Thuringia,  generally  distributed,  and  common  (Knapp),  Waldeck,  Upper 
Hartz  to  2100ft.  (Speyer),  Pomerania,  common  (Bering),  Silesia,  common  (Prittwitz), 
Heligoland  (Giitke),  Rhine  Palatinate  (Bertram),  Wiirtemberg  (Seyffier),  Giessen 
(Dickore),  Lower  Elbe,  common  (Ziramennann),  Erf urt  (Keferstein  and  Werneburg), 
Zeitz-on-Elster  (Wilde),  Halle  (Suinge),  Munich,  common  (Kranz),  Kudolsttidt 
(Meurer),  Mecklenburg,  Prussia — Konigsberg  (Schmidt),  Bremen,  very  common  (Reh- 
berg),  Saxon  Upper  Lusatia,  common  (Schiitze),  Dresden  (Steinert),  Upper  Lusatia, 
very  common  (Moeschler),  Nassau  (Bossier),  Katisbon  (Schmid),  Dessau  (Richter), 
Alsace  (Peyerimhoff),  VVernigorode  ^Fischer),  Brunswick  (Heinemann),  Hanover,  very 
common  (Glitz),  Frankfort-on  Goer  (Kretschmer),  Eutin  (Dahl),  Baden,  very 
common  (Reutti),  Neumiinster  (Schroder).  Italy  :  common  throughout  (Curo), 
Lorabardy  (Turati),  Modena  (Fiori),  Pavia  (Oberthiir),  Buttier  Valley,  common 
(Baker),  Roman  Campagna,  very  common  nr.  Kbrne  (Calberla).  Nktheulands  :  very 
common — Breda,  &c.  (Heylaerts).  Roumaxia  :  generally  distributed,  and  common 
(Caradja).  RrsBL\  :  Baltic  provinces,  geueniUy  distributed — Oesel,  Ac.  (Nolckqn), 
southern  Russia  (Moeschler),  generally  distributed  in  Transcaucasia  (Romanoff), 
Moscow  dist.  (Albrecht),  Wolmar  (Lutzau),  south-west  Caspian  dist. — Lenkoran 
(liadde),  Crimea  (Melioransky),  St.  Petersburg  (Erschoff).  ScANmNAVLv:  south  and 
central  Sweden,  south  Nor^vay  (Lampa),  common  in  south  Sweden  (Auri  villi  us), 
Norway,  rare — Chistiania  (SiebkeJ,  southern  Lapland — Ume  (Zetterstedt).  Spain  : 
Bilbao,  common  (Rossler),  Gibraltar,  common,  Algeviras  (Walker),  Andalusia — nr. 
Granada  (Rambur),  Teruel — Alcaniz  (Zapater  and  Korb),  Galicia — Madonie,  Messina 
(Macovelado),  Barcelona,  &c.  (Cuni  y  Martorell),  Catalonia  (Martorell  y  Pena). 
Switzerland  :  generally  distributed  up  to  about  HOOOft.  in  St.  Gallen  and  Berne 
(Frey),  to  5000ft.  at  Gadmenthal  (Rtitzer),  Ziirich  dist.  (Riihl),  Berne,  rare 
(Benteli),  Dranse  Valley,  common  (Baker),  Visp  Valley,  Zermatt,  Valais  (Jones), 
Weissenburg  (Huguenin),  Grisons  (Killias),  Bonner  dist.  (Frings),  Saas  Valley 
(Jordan),  Aiglc  (Lowe).     Turkey:  Gallipoli  (Mathcw),  Varna  (Lederer). 
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ADDENDA. 


Narycia  monilifera. — Page  145,  to  line  2  add — Epping  Forest 
(Clark). 

DiPLODOMA  herminata. — Page  154,  to  ^* Localities '*  add — Essex: 
Epping  Forest  (Clark),  Hale  End  (Prout).  Herts  :  Cheshunt  (I3oyd). 
Suffolk  :  Lowestoft  (Boyd). 

Epichnopterix  pulla. — Page  358,  add  to  paragraph  on  **  Varia- 
tion "— 

%  var,  montaneUft^  Heyl.,  •*  Ann.  Soc.  Ent.  Belg.,"  xliv.,  p.  189  (May  14th, 
1900). — Cette  variete  est  distingu^e  par  Tapex  des  ailes  anterieures,  qui  est  prononcc, 
taudis  que  le  type  et  toutes  les  autres  variltes  Tont  trcs  arrondi  (Heylaerts). 

The  footnote,  antta,  p.  858,  states  the  suspicion  that  Milliere's 

specimens  from  southern  France,  which  he  included  with  those  from 

Greece,  as  heing  the  same  species,  when  he  described  the  latter  as 

qraecella^  were  K.  pulla.     This  suspicion  we  stated  at  length  in  a  note 

published  {Knt,  Ueaml,  xii.,  pp.  86-87)  April  15th,  1900.  This  note  and 

an  advanced  proof  of  our   remarks  on  /*.  ijraevella^  published  in  this 

work,   were   forwarded   to  Heylaerts,   who  has  Milliere's  types,   in 

March  last,  and  he  has  now  confirmed  our  suspicion,  and  named  the 

jmlla  from  southern  France  var.  nwntanella, 

B.  var.  montana,  Heyl.,  "Ann.  Soc.  Ent.  Belg.,"  xlv.,  p.  189  (May  14thf 
1900). — Je  posB^de  une  autre  variete  de  VKpichnaptenjx  puUa^  Esp.,  qui  me  vient 
de  feu  le  professeur  Zeller,  qui  Tavait  trouv^e  en  specimens  nombreux  a  Bergun 
(Engadine,  Suisse).  La  taiUe  est  relativement  grande,  les  ailes  sont  dens^ment 
couvertes  de  poils  et  d'ecailles  d*un  brun  noii'&tre.  Les  fourreaux  sont  courts  et 
lai'ges.  J'en  ai  aussi  de  M.  Millicrc,  qui  les  a  trouves  a  Saint- Martin  Lantosque. 
Jc  noninie  la  variete  montaiia  (Heylaerts). 

There  are  several  of  Zeller's  Bergiin  specimens  in  the  British 
Museum  collection.  We  have  already  referred  to  them  {aniea^  p.  854), 
and  have  no  doubt  that  they  are  there  correctly  place<l  as  lielonging  to 
the  **  type  "  form  and  **  var.  siiholdii,'"  which  is  scarcely  distinguishable 
from  thetyix*.  Heylaerts'  colour  description  **brun-noirKtre"  suggests 
that  his  examples  are  faded. 

Poecilocampa  poptrij. — Page  475,  to  line  27  add — Metopus  ntcatorins^ 
Fab.  (Rondani).  Page  480,  to  line  04  a<ld — Amurlaxd  :  Chabarowka 
(Graeser). 

Tru'hiura  cratakgi. — Page  494,  Ix^tween  lines  24  and  25  insert : 
Parasites  :  JvJi/ichuhui  vnlpaUniuny  Grs*.  (Rondani),  Irftneumon  nitnts, 
(irv.  (Rondani).  Pago  497,  to  line  21  add — Roxburgh:  Galashiels 
(Haggart). 

Lachneis  laxestris. — Page  518,  to  line  86  add — ChrysolampHH 
bnnihifCHm,  Fnsc.  (Rondani). 

Malacosoma  hybrids. — Page  528,  line  28,  add  after  *^  castrnmx*' — 
although  it  is  quite  possible  that  the  hybrid  is  really  that  of  neutttria  x 
franvtmiva,  in  which  case  the  hybrids  follow  both  parents  in  the 
particular  of  the  transverse  lines.  Page  524,  line  8,  add  after  *\frau- 
amira  and  iu.^tri'tms^''  <«  possibly  nntstiia  xfianconicaJ'^  A  later  study 
leads  us  to  suppose  that  tboy  mny  be  the  latter  hybrids,  there  is  no  label 
on  them  to  show  what  they  are. 
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Malacosoma  castrensis  vab.  kibohisica. — Page  685,  to  line  82 
add — Cilicia,  near  Gozna,  in  August  (Holtz^. 

Malacosoma  neustbia. — Page  666,  to  line  -62  add — Cilicia,  near 
Gozna,  June  26th  (Holtz). 

AcANTHOPSYCHE  OPACELLA. — Page  881,  to  "  Scxual  Dimorphism" 
add — To  see  the  female  of  Acanthopsyelie  opacella  uninjured,  one  must 
extract  her  from  the  pupa-shell,  just  when  she  is  ready  to  emerge,  but 
before  she  has  done  so  and  rubbed  off  much  of  her  clothing  of  wool. 
Such  a  specimen  has  the  2nd,  drd,  4th,  6t!r,  6th  and  7th  abdominal 
segments  encircled,  except  for  a  narrow  dorsal  strip,  each  with  a  zone 
of  fine  hairs,  each  zone  separated  from  the  next  by  bare  interseg- 
mental (?)  membrane.  The  hairs  are  waved,  densely  packed  together, 
and,  though  not  perfectly  white,  have  a  very  white  silvery  silken  look 
against  the  yellowish  tint  of  the  insect  itself  (Chapman). 


ERRATA. 


p,    98,  line  34,  for  "  MijrmecoceUi "  read  **  MynnecozeUi/^ 

p.  107,  line  35,  for  "  roborkolelUi  '*  read  *'  casta.'* 

p.  108,  line  18,  for  •*  P»ychinat  "  read  "  Psijchidaey 

p.  110,  line  50,  for  **  conspurcateUti  "  read  "  gtaintonU* 

p.  Ill,  line  8,  for  '*  roboricolella  "  read  **  capita.'* 

p.  114,  line  4,  insert  "female"  before  ".V.  monilifera.'^  The  antennae  of  male 
Narycia  is  as  distinctly  Psychid  in  its  general  characters  as  those  of  Biplo- 
doma.     See  p.  147. 

p.  114,  lines  23  and  29,  for  **  coiupurcatella  "  read  **  $taintom,'* 

p.  116,  line  45,  for  **  Psijchidia  "  read  •*  PsychUlea." 

p.  116,  line  49,  for  **  Pttychoijrapha  "  read  ''  Piychagrapha,'^ 

p.  117,  line  15,  for  "  triquetrelUi  '*  read  '*  licheiiella.'* 

p.  118,  last  line,  for  '*  Micra-Psychids  "  read  "  Macro-Psychids." 

p.  122,  line  24,  for  "  conspurcatella  "  read  **  «taintonV* 

p.  123,  lines  5,  23  and  39,  for  "  Metrm''  read  "  J/cfi/m," 

p.  270,  line  30,  for  "  bomhycdla^  mphv^  and  uudelUt,'*  read  '*  bombycelUij  nudelUi, 
and  pulla.''' 

p.  295,  line  14,  for  '*  Theydon  Bois  "  read  **  Chingford." 

p.  296,  lines  18  and  49,  for  '•  Theydon-Bois  "  read  "  Chingford." 

p.  298,  line  28,  for  ••  June  9th,  1891 "  rea<l  "  May  14th-June  4th,  1895." 

p.  298,  line  29,  for  "  Thevdou  Bois  "  read  "  Chingford  " ;  for  "  June  28th-29th  " 
read  "  June  26th,  1895,  and  July  3rd,  1895." 

p.  298,  lines  34  and  35,  for  "  on  willow-trunk  near  Theydon  Bois  "  read  "  beaten 
from  mixed  growth — blackthorn,  buckthorn,  whitethorn — ^at  Chingford." 

p.  298,  line  39,  for  "  Theydon-Bois  "  read  "  Chingford." 

p.  409,  line  4,  for  '*  dififering"  read  "  dipping." 

p.  431,  description  of  fig.  2,  line  7,  for  "  clothed"  read  "clubbed." 

p.  433,  second  column,  line  40,  for  "  icockeij  Stand."  read  "  wockei,  Stndfs." 

p.  433,  second  column,  line  52,  for  "  OiA-etki/ta,  Heyl."  read  "  Oiketicoidei^  Heyl." 

p.  434,  bottom  line,  for  "  Europterid  "  read  "  Eupterotid." 

p.  456,  line  50,  for  "  Hetropacha  "  read  "  Heteropacha,*'' 

p.  464,  line  28  (and  in  later  records  of  synonymy  for  Gucnce's  work),  for  "  1867 
read  "  1875,"  tee  p,  482. 
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aavasaksac  (lanestris  tvir.),  Lach- 

neis       50*5,  506 

abbotii,  (Eceticus    . .         . .         . .  123 

abencerragella    (inalvinella     r<(/'.), 
Hyaliaa  . .         . .      416,  433 

acanthophylli,  Aatosphyla        498,  499 
Acanthopsyche    126,  267,  271,  274, 
275,  277,  366,  372,  373,  375, 

376,  377-379,  433 
Acanthopsychitli      . .         373,  375,  433 
Acanthopsychinae      26*),  268,  274, 

275,  371,  372,  373,  375,  431,  433 
aoeris,  Apatela         . .         . .        10,     13 

Achnocampa  . .         . .      457,  482 

Achnocampa  (  =  Trichiura)        459,  482 

Aconsmaticus 

a<x>nyta,  Metanastria 

Acrolepia 

Acrolophus  . . 

jxCuias  .  *         %  \         . 

alLttcia  . .  •  • 

Adela  ( =  Narycia)  . . 
adspersella,  Diploicloma 
adustata,  Ligdia 
afiinis  (=cti8tii),  Funiea     . . 
afiiniii  (cvassiorella  tvn'.),  Mason  ia 
21>9,  300,    307,    309,  310-311, 

319,  320,  325,  326,  337,  432 
aftinis  (  -germanica),  Fumea    320,  325 
Agdistis        . .         . .         . .         . .     9(i 

aglaia,  Argvnnis      . .         . .       49,    55 

agrostidis    (=^atra),    Ptilocephala 

118,  417 
Alavona  ( =  Melasina)         . .         . .  132 

alba  (cembrella  ah.)^  Solcnobia  186,  432 
alba  (neustria  a&.),  Malacosoma  . .  549 
albescens  (pyrenaella   i*rtr.),  Oreo- 
psyche   . .         . .         . .         . .  433 

albida,  Hyalina  115,  120,  12  i,  270, 

367,  414,  415,  416,  433 
albipennis,  Hemiteles         . .         . .  192 

albipunctella  (febretta  tvfr.).  Amictix  434 
albivitrella  (  —  albida),  Hyalina     ..  367 
albulata,  Emmelc^ia  . .  34,  35,     36 

alburnea(  =  ? villosclla),ruchythclia  395 
alecto,  Choerocanipa  . .         . .     ^^} 

aliai'ia,  ?  Trichiura  . .         . .         . .  481 

alni,  Jocheaera        . .       13,  14,  17,  208 
alnifolia(quercifolia  (vir.),  Eutricha  450 
Alompra        . .         . .         . .         . .  456 

alpestrella,  Bankcsia  196,  201,  202, 

203,  206,  207,  212,  214,  432 
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alpherakii,  Bijugis 432 

alplcola  X  castreasis,  Malacosoma  525 
alpicola,  Malacosoma  446, 521,  522, 

523,  524,  .525,  527,  529 
alpina,  Epichnopterix  . .  . .  433 
alpina  (populi  rar.),  Poecilocampa  468 

amalia,  Periphoba 450 

ambisimilis,  Malacosoma  . .  527,  529 
americana,  Gastropacha  . .  437,  438 
americana,     Malacosoma     (Clisio- 

campa)438,  523,  526,  529,534.  550 
Amicta  . .    116,  375,  376,  377,  378 

amphrysus,  Troides  . .         . .     63 

Amuria         453 

anachoreta,  Pygaera  (Clostera)  37,  449 

Anaphora 132 

Anchinia 96 

anderreggella    (  =  tubulosa),    Tale- 
poria      . .     ■       128,  155,  156,  216 

Andraphisia 452 

Ancsina        116 

angustella  (atiii),  Ptiloc5ephala  116, 
270,  271,  366,  ,391,  399,  414, 

415,  416,  431,  4.33 
august icolella,  Tisehevia  . .  97,  98 
anioauoUa  (   -  betulina),  Proutia280, 

281,  282,  283.  284,  286,  287,  295 
aiiicanella  (-eppingclla),  Proutia  295 
Animula        . .         .  .116,  267,  372,  375 

Animulidac 110,  111 

Aninuilinae 268,  275 

annularis(neustriaa2;.), Malacosoma 

547,  548,  .551 
Anthocaris    . .         . .         . .         . .     93 

Anthocharinac  (  -  Anthocarinae) . .     63 

Anthroccra 94,  96,    97 

Anthroccridae  (Zygaenidac)         . .  121 
antiopa,  Euvanessa  . .        49,    73 

antiqua,  Notalophus  10,  12,  17,  46, 

50,  55,  ^ 

Apatelodes 11 

Apatura         11 

apiformella  ( =  apiformis),  Arctus      367 
apiformis,Arctus(Stcnophanes)108, 

110,  415,  417,  433 

apjllina,  Doritis 38 

apollo,  Parnassius   . .         . .         . .     61 

Aporiinae 63 

Apratti  116 

aprilina,  Agrlopis 56 

Apterona     110,  112,  113,  116,  267, 

369,  372,  422,  433 
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Apteronidae  . .         . .         104,  110,  127 

Apteronidi 43<i 

Apteroninac  . .  . .  268,  275,  483 
arbusculae  (lanestris  rar.),  Lach- 

neis  . .  500,  503-504,  510,  516 
arbuscalae  ( =  var.  ariae),  Trichiara  486 
archippus,  Anosia       17,  23,  29,  30, 

73,  76,  78,  79,     82 
Arctiides       . .         . .         . .         . .  120 

Arctus  417,  433 

ardalus,  Castnia      . .         . .         . .     47 

ardua,  Epichnopterix         348,  358,  433 
areator,  Hemitclcs  . .         . .         . .  475 

argillella,  Incurv'aria  ..         ..218 

Arguda  . .         . .         . .         . .  456 

Argjresthia  . .         . .         . .         . .  100 

ariae  (crataegi  I'ar.)^  Trichiura  447, 

448,  486-488,  489 
arizonensis,  Gloveria         . .         . .  445 

armena  (lutea  var.),  Amieta  . .  434 
arnobia,  Satuniia    . .         . .         . .     52 

Artace  444,  456 

arundinis,  NoniiK^'ift  •  •  . .     37 

asiatica  (unicolor  rar.),  Canephora  434 
astrella,  Narycia  . .  136,  139,  432 
atalanta,  Pyrameis  . .  32.  47,  48,  54 
atra   (-^  angustella),    rtiloeephala 

369,  370,  415 
atra  (  =  opacella),  Acanthopsyche . .  380 
atra(  =  plumifera),Ptilocephala  10(3, 

116,  117,  127,  351,  415,  416,  433 
atrella   (monilifera   r«r.),   Narycia 

137,  138,  432 
atriboinbyccUa        (—  graslinella), 

Arctus    . .         . .         . .         . .  367 

atropos,  Achcrontia  ..5(*,  59,     60 

Attaci  . .  . .  . .  . .   442 

aurea,  Eumcta         . .         . .         . .   434 

auricoma,  Phareira  . .        13,     19 

auromaculata,  Heydcnia    . .  . .     34 

ausonia  (belia  cai:),  Anthocaris  . .  63 
ausonoides,  Anthocaris       . .         . .     34 

Autosphyla 498 

avellana  (= crataegi),  Trichiura  ..  484 
azteca,  Malacosoma  . .      523,  530 

Babula  116 

Bacotia        109,  110,  112,  119,  120, 
126,  131,  133,  229,  230,  232, 

234,  252-253,  283,  285,  432 
Baiikesia     103,  109,  110,  111,  112, 
120,  125,   126,  131,  133,   134, 
196,  199,  200-201,  202,  205, 

236,  432 

Barandra 116 

Bedellia         93,  100 

belia,  Anthocaris 63 

bembeci forme,  Trochilium  37,     43 

betulifolia,  Gastropaoha    449,  450,  451 

betulina,  Proutia        106,  114,  129, 

231,  254,  257,  258,  273,  279, 

280,    281,   282,   283-294,   295, 

296,  297,  298,  322,  330,  331, 

333,  336,  337,  431,  432,  434 
betulina(=sepium),Bacotia  254, 258, 261 
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Bhai-eta        456 

Bhima 453,  455 

bibula,  ?  Lasiocampa         . .         . .  451 

bicaudata  (  =  crataegi),  Trichiara  484 
bicolorella  (angustella  var,),  Ptilo- 

cephala 433 

bifasciata  (castrensis    ab.),  Mala- 
cosoma    533 

Bijugidi        432 

Bijuginae 337,  432 

Bijugis  110,  111,  112,  265, 268,  269, 

270,  273,  299,  338,  348 
bilineata,  ?  Malacosoma     . .      529,  530 
bilineatus    (neustria    ah.),    Mala- 
cosoma . .         . .         547,  548,  551 
bistortata,  Tephrosia         . .         . .  37 

boleti,  Scardia        98 

Bombalina 116 

Bombus        60 

bombycella,  Bijugis  (Epichnopterix) 
117,  121,  265,  266,  269,  270, 

303, 337, 338, 348, 366, 426, 432,  569 

bonibycella(  ^  pulla),  Epichnopterix  351 

bombycella  (^tubulosa),  Taleporia  218 

Bombycidae  . ,          . .          . .      445,  452 

Bombycini 452 

Bombycoidac           452 

Bonibycoidea           452 

bombycum,  ChrysoUimpus            . .  568 

Bombyx        449,  452 

Bonibyx  ( =  Bacotia)           . .         . .  252 

Bombyx  i  ^  Epichnopterix)           . .  347 

Bombyx  ( =  Fumea)  . .  . .  317 
Bombyx  (  =  Lachneis)        499,500,509 

Bombyx  ( ^  Trichiura)       . .         .  ♦  482 

borealis,  Taleporia  196,  214,  219,  432 
borealis  {-var,  grisea),  Lachncis 

505,  50(3 
boworclla     (casta     var.)^     Fumea 

300,  320.  324-325,  432 

brassicac,  Mamcstra           . .         . .  56 

brassic»vc,  Pieris         22,  36,  69,  71,  85 

bruaudi,  Arctus  . .  . .  367,  433 
Bruandia     276,  277,  301,  302,  306, 

307,  348,  432 

Bucculatrix  . .  . .  43,  44,  45,  64 
bucephala,  Phalera    10,  25,  27,  28, 

30,  34,  46,  56,  57,  449 

caia,  Arctia    10,  14,  15,  16,  17,  32, 

36,  37,  56 

calberlac,  Arctus 433 

calberlae(populi  rar.),Poecilocampa  468 
c-album,  Polygonia  . .  . .  48,  49 
californica,  Malacosoma  523,  527,  529 
callunae  (querelas  var,),  Lasiocampa 

436,  442,  447,  448,  486,  487,  489 
calopus,  Phaeogenes  . .         . .  513 

calvella(  =^  hirsutella),  Sterrhopterix 

265,  419,  420 
camel  ina,  Lophopteryx      . .         . .     34 

Campoplex 355 

cana,  Pachythelia  .  .376,  394,  401,  403 
caneubis  (populi  var.),  Poecilocampa 

467-468 
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canensis  {^var,  alpina),  Poecilo- 

campa 468 

Canephora  114,  116,  270,  275,  417, 

419,  434 
Canephora  ( =  Epichnopt^rix)  . .  346 
Canephora  ( =  Epichnopterix    and 

Fumea)..  ..  119,  121,  131 
Canephora  (  =  Fumea)  ..  ..317 
Canephora  ( =  Pachy  tnelia)  . .  393 

Canephorae-falsae  ..         ..      119,  128 
Canephorae-verae    ..        119,265,270 
Canephoridae(  =■  Epichnopterygidae 
and  Fameidae)    104, 127,  267, 

268,  270 

Canephorina  266 

cannensis  (=r<ir.  alpina),  Poecilo- 
campa  . .         . .         . .         . .  468 

capensis,  ?  Dendrolimus    . .         . «  451 
Capillaria  (=TaIeporia)     ..         ..  213 

capsincola,  Dianthoecia     . .         . .     34 

caradjae  {  =  hyhr,   neustria  x  fran- 
oonica),  Malacosoma  . .         . .  524 

Carchesiopsyche      . .         . .     271,  416 

cardamines,  Euchloe  . .  22,  28,    36 

cardui,  Pyrameis 48 

carpini  (= casta),  Fumea  321,  323,  417 
casanella  ( =  var.  hirtella),  Pachy- 

thelia 400,  401 

casanella  (villosella  rar.),  Pachy- 

thelia 396,  400 

casta  (nitidella),  Fumea  49, 114, 
117,  232,  244,  253,  254,  25«, 
273,  276,  280,  281,  283,  287, 
290,  291,  293,  296,  299,  300, 
301,  306,  307,  309,  314,  316, 
317,  320-336,  337,  357,  431,  432 
casta  (roboricolella  btf  enor)  Fumea 

*  107,  111,  117,  569 
castiliana  (atra  var.),  Ptilocephala  433 
castrensis  x  alpicola,  Malacosoma     525 
castrensis  x  franconica  hyhr.,  Mala- 
cosoma   523,  525 

castrensis,  Malacosoma     437,  441, 
442,  444,  446,  448,  449,  450, 
451,  457,  461,  462,  491,  501, 
521,  522,  523,  524,  525,  527, 
529,  530-54^1,  550,  558,  568,  569 
castrensus    (=  castrensis),     Mala- 
cosoma . .         . .         . .         . .  530 

catax,  Lachneis  449,  450,  465,  467, 

498,  499,  500,  501 

Catocala        61,  442 

cecropia,  Samia         19,  64,  65,  73,    80 
cembrella  ( =  inconspicuella),  Solc- 
nobia     . .         . .         . .         . .  163 

cembrella,  Solenobia  162,  184-188,  432 
Cemiostoma  . .         . .         . .         . .     93 

centonalis,  Nola      . .         . .         . .     11 

Ceratocampidae       . .         . .         . .     51 

Cerura  . .         . .         . .       50,    51 

cervina-conlluens    (neustria    ah.), 

Malacosoma     . .         . .         . .  548 

cervina-fracta        (neustria       ah.), 

Malacosoma     . .         . .         . .  548 

cervina  (neustria  a&.),  Malacosoma  548 
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cervina-virgata      (neustria      ah.), 

Malacosoma 548 

cethura,  Anthocaris  . .         . .     34 

Chalia  . .         . .         116, 373,  377 

Chalia  ( = Acanthopsyche) . .         . .  378 

Chaliodes 377 

Chilena         . .         . .         453,  455,  456 
chilensis,  Macromphalia    . .         . .  481 

Chimabacche  100 

chloris,  Parasa        49 

Chondrostega  460 

Choreutes 43 

Choreutidae 45 

Chrostogastria         451 

Chrostogastriae       . .  . .  451 

chrysitis,  Plusia 37 

chrysorrhoea,  Porthesia     . .         . .     58 
ciliarella        (ciliaris),       Melasma 

(Lypusa)  132 

ciliaris,  Melasina    . .         . .      132,  482 

cilipeda,  Phorocera. .         ..         ..  561 

cinerella  (villosella    rar.),  Pachy- 
thelia      . .  395,  396,  400,  401,  434 

Citheroniidae  445 

clandestinella   (=politella),    Tale- 

poria 219 

Clania  116 

clathrella  ^= cembrella),  Bolenobia  184 
clathrella  (  =  sepium),  Baootia  245, 

254,  280,  282 
clathrella,  Solenobia  128,  155,  15(), 
157,  162,  163,  166,  182,  183, 
186,  189,  191.  194,  195,  196- 

1}»9,  432 
clerekella,  Lvonetia  . .         . .       6 

Clisiocampa  ( =  Malacosonm )    437, 
440,  441,  444,  445,  457,  458, 

465,  482,  483,  522 
Clisiocampa  ( =  Trichiura) . .  . .  482 
Cnethocampa  ( =  Eriogaster)  452, 

465,  498,  499,  500 
Cochleophasia  ( =  Taleporia)  . .  213 
Cochlididae  (Heterogeneidae)  21,  45 
Cochlidides  . .         . .         . .         . .   120 

Cochlidion 94,  106 

Cochliopodidae        . .         . .         . .   120 

Coleophora  . .         . .         . .         . .  100 

Colnssa         . .         . .         . .         . .  459 

conies.  Triphaena  . .         . .         . .     12 

comitella,  Bruandia  299,  300,  301, 
303-304, 307, 308, 312, 314, 315, 

319,  325,  337,  432 
commixta,  Lissonota  . .         . .  345 

complanella,  Tischeria       . .         . .     97 

Compsoctena  . .         . .         . .  132 

confederata.  Psyche  . .         . .  371 

confluens    (neustria     ah.),    Mala- 
cosoma . .         . .         . .      548,  551 

Conoeca  (  =  Narycia)  ..      135,  136 

consorta,  Amatissa  . .         . .         . .  269 

conspicuella  (^nickerlii),   Soleno- 
bia        . .         . .         . .         . .  182 

coiispurcatella,  Bankesia  1H4,  196, 
200,   201,   202,   203,   204-205, 

212,  214,  432 
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conflpurcateIla(  =  alpestrella),6ank- 

esia       207 

conspurcatella  ( =  lapidella),  Luffia  235 
consparcatella  (  =  staintoni),  Bank- 

esia       . .    110,  114,  122,  202,  569 
conspurcatella  (^vernella),  Bank- 

esia        ••         •«         ••         •■  aUO 
constancella,  Psyche  . .      367,  433 

constricta,  Malacosoma      . .      526,  529 
con  vol  villi.  Sphinx  . .         . .         . .     56 

Corethra       . .         . .         . .         . .     t»9 

coivli,  Denifts  . .         . .         . .  449 

Cosniiai  . .  . .  . .  . .     61 

Cosraotrichae  . .         . ,         . .  451 

Coyniotriche        439,  451,  454,  455, 

456,  457,  458,  459,  4(J0,  462 
Cossidae        . .         . .         . .         . .     45 

Cossus  . .  39,  44,  54,  94,  100 

crassicolella  (  =  casta),  Fumea  323,  324 

crassioornis,  Phalacropterix      367,  433 

crassiorella  (  =  casta),  Fumea    323,324 

crassiorella,  Masonia  (Fumea)  114, 

117,  120,  121,  124,  198,  281, 

291,  299,  300,  301,  303,  304, 

305,   306,   307-314,   315,   319, 

320,  325,  326,  328,  330,  331, 

336,  337,  427,  432 
crat«iegi,  Aporia       . .         . .         . .     22 

crataegi,  Trichiura  435,  437,  441, 
443,  444,  446,  447,  448,  449, 
450,  451,  457,  458,  463,  464, 
465,   467,   481,   482,   483-498, 

501,  503,  568 
Crataegus  ( =  cratiegi),  Trichiura . .  484 

Crateronvx 452 

Gremastus    . .         . .         . .         . .  106 

crenulella,  Apterona  107,  109,  110, 

117,  374,  433 
crepuscularia  x  bistortata     hybr.y 

Tephrosia         37 

crepuscularia,  Tephrosia   . .         . .     37 

Grinocraspeda  . .         . .         . .  456 

culpatorius,  Ichneumon     . .         . .  568 

Gynipidae 63,     89 

cjnthia,  Philof^raia  (Samia)  34, 64,    80 

Dappula        . .         . .         . .         . .  116 

dardoinella,  Penestoglossa . .      132,  432 
Dasaratha    . .         . .         . .         . .  116 

Dasjcera       . .         . .         . .         . .   100 

Dasysoma  (  =  Lachneis)     450,451, 

498,  500 

Dasysomata 498 

Datana         7,    51 

daunus,  Papilio       . .         . .         . .     34 

Deborrea       . .         . .         . .         . .  116 

dedecora,  Macromphalia    . .         . .  481 

defoliaria,  Hybernia  . .        47,    50 

defoliella,  Bankesia. .         201,  238,  432 
demissa  (uralensis  rar.),  Araicta 

375,  434 
Dendrolimus       439,  450,  453,  455, 

456,  460,  461 

Depressaria 100 

desolata  ( = populi) ,  Foecilooampa    466 
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detrita,  Liparis        400 

detrita.  Psyche  . .  . .  380,  433 
Diabasis  (^Stichobasis)    111,  268,  273 

Dianthoeciae 35 

Diaphonae 451 

Diaphone  f=Poecilocampa)  ..  464 
Diaphone  ( ==  Trichiura)  . .  . .  482 
dichroa,  Animula  . .  . .  275,  875 
dictaeoides,  Leiooampa      . .         . .     56 

DIdactica 132 

diflicil is,  Apan teles 475 

diiTormis,  Gampoplex        . .         . .  192 
Diplodoina  103,  106,  109,  111,  112, 
114,  121,  125,  129,  130,   131, 
132,  133,  134,  136,  137,   145- 

147,   200,  432,   568,  569 
Diplodomidae      125, 127,  128,  145,  432 

Diplodomidi 145,  432 

DiplodomiDae  ..  ..  145,  482 
Diplura         . .         .  .454,  455,  456,  460 

Dipyle  116 

dirus,  Eurylabus 513 

dispar,  Porthetria   . .  58,  219,  449 

Dissoctena    . .    131,  264,  275,  277,  432 

Dissoctenidae  432 

Dissoctenidi 432 

Dissocteninae  . .         . .         . .  432 

disstria,  Malacosoma  451,  522, 526,  529 
dodonaea,  Tischeria  . .        97,    98 

doubledayi,  Ghalia  . .  267,  375,  376 
douglasii,  Bankesia    157,  200,  201, 

202,  432 
douglasii   ( =  inoonspicuella),  Sole- 

nobia 170 

dromedarius,  Notodonta  . .  34,  56 
dubia,  Phryganea(= Psyche)  ..  117 
dumeti  (=dumi),  Grateronyz   449,450 

Eccompsoctena       132 

echo,  Beirarctia 11 

ecksteini,  Amicta        108,  272,  375, 

376,  379,  383-384,  434 
edwardsella,  Masonia         299,  300, 

306,  307,  316,  337,  439 

Edwardsimemna 456 

egeria,  Pararge        489 

Elachista 43,  100 

Elachistidae            45 

elegans  ( =  monilifera),  Narycia  136,  137 

elegans  (  =  sylviana),  Diaphone    ..  451 

elongata,  Metura 123 

elongatella  (bombycella  rar.),  Biju- 

glS  ..  ..  •■  a.       40a 

elongatus,  Hemiteles  . .  . .  226 
elpenor,  Ghoerocampa      37,  56,  57,    62 

Empedopsyche        271 

Empedopsyche  ( =  Sterrhopteriz) . .  419 
Empedopsychinae  . .  266,  274,  373 
Empedopsychinae  (  =  P8ychidi)  ..414 
Empedopsychinae  ( =:  Psychinae) 

268,  275 

Endromis 435 

Enicostoma 98,  100 

Ennomos 94 

Entometa 123 
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Epennenia C2,  100 

Ephemera    . .         . .  . .     60 

ephemeraeformiSf  Animula   (Thy- 
ridopteryx)  276,  368,  371,  373, 

374,  377 
Epichnopherix  ( =  Baootia)  . .  252 

Epichnopterices      . .         . .      265,  270 

Epichnopterix  (Epichnopieryx) 
106,  110,  111,  112,  116,   119, 
120.  121,  126,  128,  134,   178, 
265,  266,  268,  269,  270,   273, 
274,  283,  299,  302,  318,   338, 

339,  340,  347  -  349,   354,  433 
Epichnopterix  (-Fumea) . .         ..  317 

Epichnopterygidae  102,  103,   110, 
111,  118,  119,  124,  127,   301, 

302,   337-338,    348,  432 
Epichnopterygidi    ..         ..      338,  433 

Epichnopteryginae. .         337,  338,  432 
Epichnopieryx  (=Bacotia)  ..  252 

Epichnopteryx  ( =  Epichnopterix)      347 
Epichnopteryx  (sFamea). .         ..  317 

Epichnopteryx  ( =  Proutia)  . .  279 

Epichnopteryx  ( =  Psychidea)  . .  274 
Epichnopteryx  ( =  Sterrhopterix) . .  419 
Epichnopteryx  (  =  Whittleia)  ..  339 
Epicnaptera  (^Gastropacha)    454, 

455,  456,  457,  458,  459,  460 
eppingella,  Pioutia     280,  282,  283, 

295-298,  336,  337.  432,  434,  569 
Eriocrania      41,  42,  47,  50,  63,  94,    96 

Eriocraniides  90 

Eriogaster  (  =  Lachneis)    450,  453, 

454,  456,  457,  459,  465,  498,  500 
Eriogaster  (^Lachneis  and  Autos- 
phyla)    . .         . .         . .         . .  499 

Eriogaster    ( =  Lachneis,    Poecilo- 
campa,  Trichiura,  and  Maero- 
thylacia)  . .         . .         . .  458 

Eriogaster  f  —  Poecilocampa)     457,  464 
Eriogaster  (= Trichiura)    ..         ..  482 

erosa,  Malacosonia  . .         . .      526,  529 

Estigena       . .         . .         . .         . .  456 

Eumeta        116,  434 

euphorbiae,  Deilephila       . .         . .     56 

euphrosyne,  Brenthis        . .        36,    49 
Eurukuttarus  ( =  Eurycy ttarus) 

116,  377 
Eustaudingerla       . .         440,  456,  459 
Euthrix        . .         . .         . .      451,  457 

Eutricha     439,  449,  450,  456,  458, 

459,  460,  461 

Eutrichae 449,  451 

Etitrichidae        436,  451,  460,  462,  463 
Eutrichidi    . .         . .         . .         . .  461 

everia,  Lachneis         449,  450,  467, 

499,  500,  503 
excellens  (fasclatella  rar.),  Lasio- 
campa  . .         . .         . .         . .  446 

expallidata,  Eupithecia      . .         . .     35 

fagi,  Stauropus        . .  8,  17,  18,  37,  5(j 

fascelina,  Dasychira           . .         . .  59 

fasciata,  Limneria  . .         . .         . .  331 

£asciaj;ella,  Lasiocampa     . .         . .  446 
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fasciculella.  Psyche           . .         . .  367 
febretta,  Amicta      .  .372,  375,  401,  434 
febretta(==yillo8eIla),   Pachythelia  396 
febrettella  (=villosella),  Pachyth- 
elia         401 

ferchaultella,  Luffia  £10,  230,  231, 

233,  234,  235,  237,  238,  245-252,  432 
ferruginea,  ?  MaJacosoma  . .         . .  552 

festucae,  Plasla       . .         . .         . .     37 

filipendulae,  Anthrocera    . .         . .     90 

flavescens,  Psychidea         . .      274,  433 
flavocilielia,  Epichnopterix       348,  433 
tlavomarginata,  Malacosonia        . .  529 
floccosa  (  =  crataegi),  Trichiura    ..  48^4 
fracta  (neustria  ah.),   Malacosonia  .548 
fragilis,  Malacosonia  . .     526,  529 

franoonica     x     castrensis    hyhr.y 

Malacosonia     . .         . .      525,  568 

franconica,  Malacosonia    437,  449, 
450,  451,  521,  522,  523,  524, 

525,  529,  552 

Frenatae 105 

freveri   (crataegi   ivn*.),    Trichiura 

486,  487,  488 
f  acella(  =  apiformis),  Phalacropterix 

-266,  415 
fuliginosa,  Spilosoma  . .  . .  37 
fuliginosa  rur.,  Arctia  . .  . .  15 
fulminella,  Phalacropterix 

415,  416,  433 

Fumaria 116 

Fumaria  ( =  Epichnopterix)  . .  348 

Fumaria  (= Fumea)  ..      317,318 

Fumea  98,  105,  106,  110,  111,  112, 
114,  116,  119,  120,  121,  124, 
126,  128,  134,  158,  162,  178, 
233,  234,  237,  246,  253,  264, 
265,  266,  268,  269,  273,  274, 
277,  279,  283,  293,  297,  301, 
302,  303,  306,  307,  315,  316- 
320,  338,  343.  348,  349,  357, 

358,  375,  431,  432 

Fumea  ^=Bacotia) 253 

Fumea  ( =  Epichnopterix) . .         . .  348 

Fumea  i  =  Luffia) 232 

Fumea  ( =  Masonia)  . .         . .  305 

Fumea  ( =  Proutia) 279 

Fumea  ( =  Sterrhopterix)  . .         . .  419 

Fumea  (  =  Whittleia)         ..         ..339 

Fumeidae    102,  103,  119,  127,  264, 

267,276-278,  432 
Fumeidi        . .         . .  299-305,  432 

Fumeinae  228,  276,  278,  298,  301,  432 
fumosella,  Solenobia  162,  188-189,  432 
furcula,  Cenira       . .         . .         . .     37 

furva  (  =  ?opacella),  Acanthopsyche  380 
furva  (=?unicolor),  Canephora  ..  380 
fusca  (=hirsutella),  SterrkopteriK 

271,  294,  296,  420,  421,  422-423 

Galaria  ( =  Oampsoctena)  . .         . .  132 

galathea,  Melanargia         . .       63,    78 
galba,  Pyrgus  . .         . .         . .     61 

gastrocoelus,  Hemiteles  180,  187,  192 
Gastropacha       438,  444,  449,  .450,  452 
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Gastropachft  (  =  Epicnapterft)       ..  460 
Gastropacha  ( =  E utricha) ,        454, 

455,  457,  458 
Gastropacha  (=Lachneis)..      500,503 
Gastropacha  ( =  Malacosoma)       . .  521 
Gastropacha  ( =  Poecilocampa)     . .  464 
Gastropacha  (  =  Trichiura)        482,  485 
Gastropachidae       . .  . .         . .  452 

Genduara     ..         ..         ..         ..  IIG 

genutia,  Anthocaris  . .         . .     34 

germanica,  Fumea     299,  300,  320, 

325,  337,  432 
glabrella  (  =  tubulosa),  Taleporia 

155,  214,  215 

glauca,  Hadena       56 

Gloveria       . .         . .         . .      445,  456 

gloverii,  Platoeceticus       . .         . .  123 

Gluphisia      . .         . .         . .         . .     50 

gondebautella,  Ptilocephala       415, 

416,  433 
gonostigma,  Xotolophus    . .        37,    58 
Gracilaria     ..         ..         ..         ..50 

Gracilariidae  . .         . .         . .     45 

gracilis  (helicinella  var.),  Apterona 

374,  433 
graecella,  Psychidea  348,  353,  433,  568 
graminella  (unicolor),  Canephora 
117,  123,  270,  351,  380,   381, 

400,   401,  421 
graminiun  (  =  unicolor),  Canephora 

118,  417 
grandiella     (  =  villo.sella),     Pachy- 

thelia     . .         . .         . .         . .  396 

granigerella,  Dissoctena     . .         . .  432 

giaslinella,  Arctus  (Stenox)hanes) 
108,  271,  272,  276,  367.   368, 

369,  415,  417,  433 
praslini  (=gi-aslinella),  Arctus  ..  276 
grisea   (lanestris  var.),  Lachneis 

505,  506 
grummi,  Amicta      . .         . .         . .  434 

gruneriella    (  =  pulla),     Epichnop- 

terix       . .         . .         . .         . .  351 

GrjUotalpa 42 

gu^nei  (tubulosa  rnr.),  Taleporia 

218,  432 
Gpiina  . .         . .         414,  417,  419 

Gymna  (  =  Sterrhopterix)  ..         ..419 
Gymnelema  . .         . .         . .         . .  132 

habitus,  ?  Poecilocampa     ..  ..  465 

Halias           . .         . .         . .  . .     61 

hamadryadella,  Lithocolletis  . .     64 

Harrisina     . .         . .         . .  50,    51 

hastulifera,  Acronycta       . .  . .  438 

Hebescentes  . .         . .         . .  . .  451 

hebraicum,  Polygrammate  . .     18 

helicinell*,  Apterona          . .  . .  433 

helicinoides,  Stichobasis    . .  374,  433 
helix  (crenulella  var.),  Apterona 

260,  372,  374,  433 

Hemerobiidae          . .         . .  63,    89 

Hemileuca    . .         . .         . .  . .  452 

Hemiteles 106,  226 

henkel,  Autosphyla           . .  498,  499 
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Hepialidae 44, 45,  123 

Hepialid«B 120 

HepialuB  . .     45,  94, 123,  422 

heringii    {jfixUa,  var.)^    Epichnop- 

teriz      . .  354,  356,  433 

hermidata,  Endeilinea  . .  . .  18 
herminata  (marginepunctella) ,  Dip- 

lodoraa  106. 113, 114, 117,  133. 

134, 147154, 199, 221, 226, 432,  568 
herrichii,  Animula  . .  . .  275,  375 
hesperus,  Attacus    . .         . .         . .     52 

Heterogynides         102 

Heterogynis . .  . .  106,  120,  265 
Heteropacha  (Hetropacha  by  error) 

444,  456,  569 

Heylaertsia 377 

heylaertsii  ( =  sera),  Amicta      375,  434 
hibemicella    (  =  lapidella),    Luffia 

235,  239,  245,  248 
hibernicella,  Masonia        299,  300, 

307,  814,  337,  432 
hieracii    ( =  unicolor),    Canephora 

118,  417 
hieracii  ( =  villosella),  Pachythelia 

395,  396 
Hilbrides      . .         . .         . .         . .  446 

hilleri  (castrensis  ah.)^  Malacosoma 

532,  533,  535 
hirsuta,  Tenthredo  (Psyche)  . .  117 
hirsutella     (=?  atra^angustella), 

Ptilocepnala 420 

hirsutella  (calvella),  Sterrhopterix 

104,  108,  117,  118,  231,   269, 

271,  272,  276,  367,  368,   370, 
381,  386,  417,  418,  419-431,  433 
hirsutella    (  =  opacella),    Acantho- 

psyche  . .         . .         . .         . .  381 

hirsutella  (=schiifermilleri),  Lep- 

topterix . .         . .  270,  271,  414,  415 

hirsutella.  Tinea  (Psyche) . .         . .  117 

hirsutella  (=:viciella),  Leptopterix    265 
hirta,  ?  Lasiocampa  . .         . .  451 

hirtaria,  Biston       . .         . .         . .     56 

hirtella    (villosella    iv/r.),    Pachy- 
thelia    . .         . .  396,  400-401,  434 

hockingii,  Chalia 369 

hofmanni,  Epichnopterix  . .  348,  433 
hiibnerii,  Animula  . .  . .  275,  375 
Hyalina  274,  275,  414,  415,  416,  433 
hyalinella    (  =  opacella),    Acantho- 

psyche 380 

hyperanthus,  Enodia         . .         . .     63 

Hypercallia 96 

Hypogymna  . .         . .         . .         . .  394 

Hypopacha 456 

hyrtaea,  Metanastria         . .         . .  450 

ignobilis,  Eumetopa  . .         . .  123 

ilicifolia     (  =  betulifolia),     Gastro- 
pacha . .         . .         . .  451 

ilicifolia,  Gastropacha        441,  442, 

443,  448,  449,  450,  451,  457 
ilicis,  Achnocampa  . .  481,  482,  483 
imperialis,  Eacles  (Ceratocampa) 

11,    52 
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improviaella,Taleporia  196,214,219,  432 

inoonspicuella,  Solenobia  113,  114, 

117,  134,  167,  160,  161,   162, 

163-171,   173,   183,   189,   191, 

192,  195,  202,  203,  205,  246, 

247,  248,  432 
inoonspicuella  (  =  triquetrella), 

Solenobia         189 

inoonspicuella   (=?  wockii),  Sole- 
nobia . .         . .         . .  182 

incurva,  Malacosoma         . .      526,  529 

Incurvaria 119 

Incurvaria  ( =  Diplodoma) . .         . .   145 
indica,  Malacosoma  . .         . .  529 

innitidella  (pulla  t'ar.)^  Epichnop- 

terix      . .      348,  354,  357-358,  433 

inornata,  Acidalia 37 

inquinata,  Oilcetiooides      375,  376,  433 
intermedia  (castrensis  ab.)^  Mala- 
cosoma . .         . .         . .         . .  532 

intermedia,  Malacosoma   521,  522,  529 

intermediella  (casta  var,)^  Fumea 

281,  286,  294,  300,  305,  309, 

310,  311,  312,  313,  319,   320, 

321,  323,  324,  325,  336,   337, 

357,  432 
intermediella(  =  germanica) ,  Fumea  325 
intermediella  (  =  lapidella),  Luffia     235 
interrogationis,  Polvgonia..        23,    28 
io,  Vanessa  . .         '48,  54,  56,  86,    87 
irregularis,  Dianthoecia    . .         . .     56 

isabella,  Phjrrarctia  . .         . .     11 


jacobaeae,  Euchelia 
japonica,  Emneta    . 
jasius,  Charaxes 
jordani,  Amicta 
Jugatae 
Justae 


56.  341 
..  434 
.  7,20,  26 
..  434 
..  105 
..  451 


kahri,  Oreopsyche  . .         415,  416,  433 
khasiana,  ?  Trichiura         . .         . .  481 
kirbii  (kirbyi),  Oiketicus    111,  115,  374 
kirghisica  (castrensis  var.),  Malaco- 
soma      535,  569 

..  116 

..  456 

..  53 

..  433 


Kophene 

Kosala 

kiihniella,  Ephestia 

kuldschaensis,  Fsychidea 


Lachneidae  451,  452,  455,  460, 462,  463 
Lachneides  . .         . .  434-463,  498 

Lachneidi 498,  499 

Lachneinae 452,  498 

Lachneis     435,  439,  449,  450,  456, 

457,  458,  462,  463,  498,  499-501 

Lacosomidae  445 

lambessa  (febretta  var.),  Amicta  . .  434 
Lampronia  ( =  Diplodoma)  . .  146 

Lampronia  ( =  Narycia)     . .         . .   135 
lanestris,  Lachneis  (Eriognster)  34, 
96,  435,  441,  442,  443,   446, 

448,  449,  450,  457,  458,   462. 

463,  465,  467,  473,  498,   499, 

500,  501-521,  568 
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lancstrus  ( -  lanentris),  Lachneis  . .   502 
Lansdownia . .  . .         . .   372 

lapicidella  (=lapidella},  Luffia  234,  235 
lapidella  ( = ferchaultella),  Luffia  . .  245 
lapidella,  Luffia   98, 102, 107, 114, 
117,  129,  178,  1%,  206,  207. 
214,  230,  231,  232,  233,  234- 
245,  246,  247,  248,  249,  250, 
251,  252,  262,  263,  278,  287, 

288,  289,  336,  337,   431,  432 
lapidicella  (  =  lapidella),  Luffia  128, 

155,  202,  205,  234,  235,   237,  238 
lapidicella  (  =  lichenella),  Solenobia  171 
lapidosA  ( =  lichenella),  Solenobia 

117,  171,  172 
Lasiocampa  439, 449, 450,  451, 452, 
453,  455,  456,  457,  458,   459, 

461,  462,  465,  499 
LaBiocampa  ( =  Lachneis) . .         . .  50O 

Lasiocampa  ( =  Malacosoma)  . .  521 
Lasiocampa  ( =  Trichiura) . .         . .  482 

Lasiooampae 451 

Lasiocampidae  .  .438,  440,  445,  452 
Lasiooampides  (= Lachneides)  434, 

448,  452 
Lasiocampidi  . .      461,  463 

Lasiocampina  . .         . .      452,  457 

Lasioctena 132 

Lavema  . .         . .  100 

Lebeda  . .  . .  455 

lefeb\Tiella  (^politella),  Taleporia 

155,  156,  219 

Lenodora 456 

Lepidopsyche  . .         271, 375,  376 

leporina,  Acronicta..  13,    34 

Leptopterices  265 

Leptopteriz 416,  416 

leschenaulti,  Oreopsyche  415,  416,  433 
leucomerus,  Hemiteles  . .  . .  192 
leucostigma,  Notolophus  . .  . .  12 
libatrix,   Scoliopteryx  (Gonoptera) 

29.    66 

lichenella  (=mannii),  Solenobia  . .  194 

lichenella  (=?pineti),  Solenobia  . .  189 

lichenella,  Solenobia  128,  141,  142, 

157,  158,  159,  160,  161,   162, 

167,   171-181,   185,   192,   193. 

249,  432 
lichenella(  =  triquetrella),  Solenobia  163 
lichenella    ( = ?  triquetrella) ,    Sole- 
nobia    . .         . .  155, 166,  189,  197 
lichenella  (triquetrella  by   error), 

Solenobia  ..  ..  117,  569 
lichenella  (=rar.  pineti),  Solenobia  185 
lichenella  (=vemeUa),  Bankesia  . .  206 
lichenosa  (= lapidella),  Luffia  117, 

234,  236 
lichenum  (sp.  obsolete),  ?  Luffia  165, 

231,  417 
ligniperda,  Ck)ssus  . .         . .   4,  52,    56 
ligustri.  Sphinx       4,  5,  19,  26,  27, 
28,  30,  32,  34,  36,  37,  62,  64, 

56,59,83,    87 

Limenitis 11,     28 

linariata,  Eupithecia         . .         . .     34 
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Liothula 
Liparides 
Liparis 
Lithosiiduc  . . 
Lithosiidcs   . . 


FAOE. 

..  116 
..  120 
..  119 
..  457 
..  120 


lobulina  (lunigera    var.),    Selene- 
phera     . .         . .         449,  450,  451 

Lomera         . .  . .  . .  . .   116 

longicauda,  Microgaster     . .  . .   180 

lorquiniella,  Hyalina  367,  416,  483 

loti,  Diplura  . .    449,  451,  467,  521,  522 
lucina,  Nemeobius  . .         . .         . .     55 

Luflia  106,  lOi),  110,  112,  120,  122, 

126,    131,    133,    22<),    232-234, 

265,  269,  270,  273,  275,  277. 

27H,  283,  285,  290,  302,  386,  432 

Luffiidae     102,  103,  109,  127,  128, 

229,  264,  273,  274,  432 

Luffiidi         232.  432 

Luffiinae 232,  432 

lugubris,  Melasina  . .         . .      132,  432 

lunigera,  Selenephera         . .         . .  451 

lutea,  Amicta  .  .375,  376,  401,  434 

luteus,  Lachneis      . .         . .      498,  500 

luteus,  Malacosoma  . .  . .  529 

Lyonetiidae  . .         . .         . .  45,  93,  100 

Lypusa        103,  112,  129,  130,  131, 

132,  432 
Lypusidae    . .         . .  128,  132,  432 

LypuBidi        . .  . .  . .  . .   432 

Lypasinae    . .         . .         . .         . .  432 

machaon,  Papilio    . .       34,  36,  54,     56 
inacleayii,  Oikelicus  . .         . .   393 

Macromphalia         . .         . .         . .   481 

Macrosila      . .         . .         . .         . .     62 

Macrothvlacia     453,  455,  45t).  457, 

458,  459,  461,  462,  463,  499 
magniferella  (  — villosella),  Pachy- 

thelia     . .         . .         . .         . .  396 

Mahasena     . .         . .  . .         . .   116 

Malacosoma  436,  439, 441,  442,  451, 

453,  454,  456,  457,  458,   459, 
460,  462,  463,  499,  521-530,  568 
Malacosoma  ( =  Diplura)    . .         . .  522 

Malacosomata         . .         451,  521,  522 
Malacosomidi  . .         . .      463,  521 

Malacosominac        . .         . .         . .  521 

mali  (-crataegi),  Trichiura         ..   4i^4 
malvae,  Syrlchthus  . .         . .     78 

malvinella,  Hyalina  415,  416,  433 

Manatha       .\         ..         ..      116,  377 

mannii,  Solenobia      162,  166,  185, 

186,   189,    190,    193-195,   197, 

198,  432 
margaritaria,  Metrocampa  . .     37 

marginea,  Tischeria  . .         . .     97 

marginepunctella      (  -herminata), 

Diplodoma        . .         117,  146,   147 
marginepunctella  ?  sp.,  Epichnop- 

terix      . .  . .  . .  . .   354 

marginepunctella  ( —  var.  siderella), 

Diplodoma        . .  . .  . .   148 

margviipunctella       ( —  herm  inata), 

D  plodoma       . .         . .         . .   148 


PAOE. 

maritimella,  Acauthopsvchc     380,  433 
Masonia        . .     301,  302,  305-307,  432 
massilialella(  --  mediterranea),  Pha- 
lacropterix       . .         . .         . .  415 

maurella,  Lypusa    . .         . .  . .  432 

mauritii,  Protoparce  . .         . .     56 

medicaginis  (trifolii  rar.),  Pachy- 

gastria  . .         . .         446,  449,  450 

mediterranea,  Phalacropterix    270, 

414,  415,  416,  433 
megacephala,  Cuspidia      . .         . .     34 

megaera,  Pararge    . .  . .     49 

Megalophancs  .  .367,  414,  416,  417 

Mcgalopygidac         . .  . .  . .   371 

melana,  Melasina    . .         . .         . .  432 

melanarius,  Hemiteles       . .         . .   192 

melanella  (  =  monilifera),  Narycia 

117,  136,  137,  138 
melas,  Melasina       . .         . .      132,  432 

Melasina       . .    103,  112,  131,  132,  432 
Melasinidi    . .         . .         . .         . .  432 

melasoma  (  =  rar.  siculella),  Arctus  433 
Meloe  . .  . .  . .  . .       2 

mentonella,  Epichnopterix        348,  433 
menyanthidis,  Pharetra    . .         . .     13 

Mesopolia     . .         . .         . .         . .   132 

metallicus,  Nemotois  . .         . .     57 

Metiser  . .         . .         . .  . .   116 

Metura  (Metrua  by  error)  116,  123,  569 
Micropteryx  .' .         . .         . .         . .   128 

millierei,  Psychldea  . .      274,  433 

millierella   (albida   tvir.),   Hyalina 

416,  433 
millierella  (-  constancella).  Psyche  433 
minima,  Cupido      . .         . .         . .     38 

minor   (casta  ah.)^  Fumeti      300, 

320,  324,  432 
minor  (castrcnsis  ab.),  Malacosoma  532 
minor(tubulosa  ab.),  Taleporia  218,  432 
minorella    (^politella),    Taleporia 

128,  155,  219,  258 
minuscula,  Eumeta  . .         . .   434 

minutella,  Psyche   . .         . .         . .   433 

mitfordella.  Masonia  299,  300,  307, 

314,  324,  325,  337,  432 

Moffatia        116,  377 

monacha,  Lyman tria         . .         . .     58 
monilifera(melanella),  Narvcia  107, 
114,  116,  117,   134,  135,    136, 
137-115,    147,    160,   247,   248, 

432,  568,  569 
monoglypha,  Xylophasia   . .         . .     95 
montana   (puUa    var.),  Epichnop- 
terix        433,  5C8 

montana  (-rar.  sieboldii),  Epich- 
nopterix . .         . .         . .  568 

moutanellti,  Bankesia        201,  205, 

206,  432 
montanella  (pulla  car.),  Epichnop- 
terix      . .         . .  . .         . .  568 

mori,  Bombyx    4,  32,  40,  439,  440, 

449,  452,  469,  556 
morio,  Penthophera  (Liparis)    119,  120 
murinella,  Taleporia  . .         . .   128 

mus,  Malacosoma    . .         . .         . .  529 


578 


INDKX. 


PAGE. 

muBoalella,  IncurvarU  . .    98 

muscea  (  =  palla),  Epichnopterix 

317,  818,  851 
mosoella  (=?  atra,  Esp.),  Psyche. .  117 
musoella,  PhiJacropterix  119, 174, 

265,  270,  271.  369,  870,  414, 

415,  416,  433 
musoella  (  =  pulla),  Epichnopterix  351 
musoella  {=^var.  plumistrea), 

Epicnnopterix 857 

Huscidae 67 

mylitta,  Antheraea 11 

Myrmeoocela  ( ==  Myrmecosela)    98,  569 

Myrmeleonidae        68 

myrmidonella  (tarnierella  var.)^ 

Epichnopterix  . .         . .      348,  433 

Nadiasa        454 

nana  (= casta),  Fumea  . .  321 

nana  (  =  ?8epium),  Baootia  ..  254 

Narycia        108,  106, 109,  112,  114, 

121,  125,  126,  129,  130,   131, 

132,  133,  134,  135,  136,   147, 

156,  432,  568,  569 
Naryciidae  125.  127,  128, 134,  431 

Naryciidi 135,  432 

Naryciinae 135,  432 

necatorius,  Metopus  . .      561,  568 

Kemophora 128 

Nemotois      . .         . .         . .         . .  129 

neogena,  Autosphyla  . .      498,  499 

Nepticala 94,    97 

nerii,  Choerocampa  . .         . .     56 

neustria  x  castrensis  hybr.f  Mala- 
oosoma  . .         . .         . .         . .  525 

neustria     (= castrensis),     Malaoo- 
•    soma     . .         . .         . .         . .  530 

neustria  x  franconica  hyhr.^  Mala- 

cosoma 524,  568 

neustria,  Malacosoma  435, 437, 438, 
441,  442,  443,  446,  448,  449, 
450,  451,  457,  462,  521,  522, 
523,  524,  525,  526,  528,  529, 
533,  535,  536,  537,  539.  542, 

546-567,  568,  569 
neustrius  (=ab,  cervina-virgata), 

Malacosoma  548,  551 

neustrius  (  =  neustria),  Malacosoma 

547,  551 
nickerlii,  Solenobia         162,  181, 

182,  432 
nigrella     (»opacella),      Acantho- 

psyche 380 

nigrescens,  Animula          . .         . .  275 
nigricana,  Endopisa  . .     35 
nigricans  (leschenaulti  rar.),  Oreo- 
psyche  416,  433 

nigricans  (villosella  rar.),  Pachy- 

thelia    893,  394,  396,  399-400,  434 
nigricantella    (villosella     t^ar.), 

PachTthelia     . .        396,  400,  401 

nitens.  Ichneumon 568 

nitida  (=casta|,  Fumea    317,  318,  321 
nitidella  (casta),  Fumea    130,  157, 
158,  245,  254,  255,  256,  257, 
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258,  281,  284,  286,  288,  294, 
305,  806,  808,  310,  811,  318, 

318,  319,  320,  821,  323,  334 
nitidella  (=?cra8siorella),  Masonia  307 
nitidella,    Epichnopterix  (Fumea) 

265,  348 
nitidella  ( = norvegica) ,  Bruandia . .  304 
nitidella  (=8epium),  Bacotia  ..  254 
Noctua  (  =  Poecilocampa)  ..  ..  464 
Noctua  ( =  Trichiura)  . .  . .  482 
noctumella,  Payohidea      . .     374,  433 

Nolidae         93 

NoUdes         190 

norvegica,  Bruandia  299,  300,  302, 

303,  804-805,  311,  432 

Notodonta 50 

nubeculosa,  Petasia  . .       34,    35 

Nudaria  ^^Sterrhopterix)..         ..  418 
nudella  (tn  error  for  pulla),  Epich- 
nopterix ..         ..      270,  569 
nudella,  Psychidea     274,  319,  338, 

366,  433,  569 
nudella  (^rcir.  suriens),  Psychidea  270 

nupta,  Catocala 34 

Nymphalidae  81 

Nymphalidi 17 

oberthueri,  Amicta 484 

obscura,  Ttichiura 481 

obscurella  (reticulatella  t^ar.),  Bru- 
andia    ..  303,  33/,  433 

obscurus,  Ophion 513 

obsoleta    (castrensis    ab.),    Mala- 
cosoma . .         . .  . .  538 

obsoleta  (lanestris  a6.),  Lachneis  502 

obsoleta,  liissonota 331 

obsoleta,  ?  Trichiura  . .         . .  481 

ocellana,  Tortrix 152 

ocellatus,  Smerinthus     17,  25,  30, 

37,  56,  59 
ochracea-confluens  (neustria   ab,), 

Malacosoma 548 

ochracea-fracta    (neustria    ab,), 

Malacosoma 548 

ochracea,  Oortyna 56 

ochraoea  (monUifera  rar.),  Narycia 

139,  432 
ochracea-unicolor  (neustria  a&.), 

Malacosoma 548 

ochraoeella,  Myrmeoozela  . .         . .     98 

Ochsenheimeria 121 

Odonestis  453,  455,  456 

Odonestis  (  =  Co6motriche)  ..  458 

(Eoeticus 64,  123 

(Ecobia  ( = Narycia)  . .     135,  136 

CEcophora 100 

(Edonia        116 

Oiketicidae  108, 104. 110,  111,  127, 

268,  274,  275 
Oiketicidi  . .  . .  373,  375,  434 
Oiketioina  . .  . .  267,  269,  378 
Oiketicina  by  error  ( =:  Oiketiocndes) 

433,  569 
Oikoticoules  . .  . .  375,  376,  378 
Oiketicoidcii  ( -  Acanthopsyche)  . .  378 
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Oiketiooldes  (Oiketioina  by  error) 

433,  5G9 
Oiketicus     116,  119.  122,  871,  872, 

873.  375 
OiketJcas  (=Aeanthops7che)  ..  378 
Oiketicus  { = Pachythelia) . .  393,  394 
oleagina,  Valeria  34,    40 

Onoopera 123 

opacella.  Acanthopsyche  117,  220, 
267,  271,  274,  276.  360,  366, 
867,  368,  370,  375.  376,  378, 
879-892,  896,  397.  400.  405. 

417.  422,  431,  433,  569 
Oreopsyche  106, 116, 120, 267.  270. 
271,  274,  276.  277.  414.  415. 

416.  488 
Oreopsychidi  .  .873,  414,  415,  417 

Oreopsychidi  (^Oreopsych^  ..  414 
Oreopsyohinae  266,  268,  274,  275,  878 
Oreopsychinae     ( =  Phalacroptery- 

gidi) 414 

Orgyia  . .  119,  120,  267 

omatas,  Cryptus 561 

Orophora 116 

ozyaoanthae,  Miselia         .  .56,  57,  471 

Pachygastria      439,  450,  451,  458, 

461,  468,  499 

Paohygastriae         450 

Pachygastriidi         499 

Pachypaaa    . .  454,  455,  456 

Pachytelia    (  =  Paohythelia)     875, 

378.  398,  894 
Pachythelia  104, 126, 267, 271, 275, 

876,  378,  892-895,  484 
Pachythelia  (=»Aoanthop8yche)  ..  378 
palearis  (= casta),  Fumea  117, 820,  323 
paleiferella  (unioolor   rar.),  Gane- 

Shora 434 
a  (castrensis    a&.),    Malaoo- 

soma 532 

pallida  (crataegi  var.)^  Trichiura  486 
pallida,  Solenobia  . .  162, 195-196,  432 
pallidas  (= crataegi),  Trichiura  ..  484 
paUiparvella  {=var.  pullisimilella), 

Epichnopterix  . .         . .     356,  857 
pallisimllella  {-var,  pullisimilella). 

Epichnopterix 356 

Panorpidae 89 

paphia.  Dryas         . .         . .       36,    49 

Papilio         94 

Paralebeda 454,  455 

parallela  (neustria  var,),  Malaco- 
soma     . .         . .         . .         . .  552 

Parasia         100 

parietariella,  Tinea  . .         . .  150 

Pamassius 61,    93 

pavonia,  Satumla     84,  85,  46,  64, 

448.  449 
pectinatella    (=lapidella).    Luffia 

155.  284 
peotinea  (=pulla),    Epichnopterix 

317,  818,  851 
pecttnella,  Bijngis      117, 128,  265, 

269.  819.  387,  338.  348,  432 
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pectinella  (lapidella   rar.),  Luffia 
156,  202,  205,  284,  235,   287, 

244.  432 
pectinella  I  ==nadella).  Psychidea..  388 
pectinella  (^pulla).  Epichnopterix  351 
pectinicomis,  Phiyganea  (Psyche)  117 

pellionella,  Tinea 184 

pellucidella  ( = perlucidella) ,  Bi jugis  325 
Penestoglossa  (Psilothrix) . .      132,  482 

Penestoglossidi        432 

pennella,  Heterogynis  102, 119, 265,  848 
Penthophera  (  =  Pachythelia)    898.394 
penzigi  {  =  hybr,  franoonica  x  cas- 
trensis), Malacosoma  . .         . .  525 

Perittia         100 

perlacidella(peotinella  rar.),Bijugi8 

269,  482 
persicariae,  Mamestra  . .  . .  56 
petrella    (=lichenella),    Solenobia 

128,  171,  172 

Pezomachus 106,  355 

Phalacropterices      ..  265,  415 

Phalacropterix         .  .116,  433.  415.  416 

Phalacropterygidi 483 

Phalaoropterygidi  (= Oreopsychidi) 

414.  415 


Phalaena  ( ~  Fumea) 
Phalaena  ( =  Lachneis) 
Phalaena  ( —  Malacosoma) . . 
Phalaena  ( =s  Taleporla)     . . 
Phalaena  (=:  Trichiura)     . . 
phalaenarum,  Telenomus . . 

Phassus        

phidonia,  Phyllodesma 


317 
499 
521 
213 
482 
542 
51 
451 


Philudoria 457 


Phryganea    . . 

Phryganeidae 

Phryganeides 

Phyllodesma 

Phyrae 

Pieridae 

Pierinae 

Pieris 

Pigiacae 

pigra,  Glostera 

pilulella,  Nemophora 

Pimpla 

Pinara 

Pinaridae     . . 


..118 

. .  118 

. .         . .     w 

. .      451,  457 

•  .  .  .  Of 

80,    81 

. .         . .     63 

54,  55,  56,     69 

453,  451.  498 

.  ■         .  •     «s  I 

..197 

..106 

..      128.  452 

446.  452 


pineti  (cembrella  var.)^  Solenobia 

122.  123.  157.  160,  161,   162, 

166,  168,  176,  177.  181,   184- 

186. 189.  190.  192.  193.  195,  482 

pineti  (=ferchaultella).  Luffia     ..  245 

pineti  (  =  lichenella),  Solenobia  158. 

160. 161. 171.  172,  181 
pini,  Dendrolimus       85,  437,  438, 
441,  446,  449,  450,  451.  460. 

461.  468 

pini,  Hylobius         555 

piniperda,  Panolis  ..         ..34,40,    56 
pityocampa,    Eriogaster    (Gnetho- 

campa) 449,  450 

plantaginis,  Nemeophiia    . .         . .     37 
Plateumeta 116 
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Platoeceticus  . .         116,  123,  371 

Platypterygidae 120 

Platysamia 64 

plumea    (  =  i)ulla),    Epichnopterix 

317,  318,  351 
plumella    (  =  nudella),     Psychidea 

(Fumea)  ,.         /,         ..266 

plumella,  Psychidea  . .         . .  433 

plumella  (  =  pulla),   Epichnopterix 

?117,  265,  348,  351 
plumella  (-rar.  sieboldii),  Epich- 
nopterix . .         . .         . .  355 

plumifera    (==atra),     Ptilocephala 

124,  174,  270,  271,  414,  415 
plumigerella,  Scioptera      . .      265,  348 
plumistrea  (pulla  var.)^  Epichnop- 
terix 317,  318,  351,  354,  357,  433 
plumistrella,Scioptera(Oreopsyche) 
106,  270.  271,  366,  414,   415, 

416,  433 
plumosella,  Hyalina  367,  415,  433 

Plutella        100 

pluvialis,  Malacosoma       526,  527,  529 
Poecilocampa      439,  451,  453,  454, 
456,  457,  458,  459,  462,   463, 

464-465,  498 
Poecilocampa  ( =  Trichiura)  . .  482 

Poecilocampidi        . .         . .         . .  463 

Poecilocampinae      . .         . .         . .  463 

poliodes,  Alamis      . .         . .         . .     61 

politella,  Taleporia     121,  128,  134, 

196,  199,  214,  218,   219,   221,  432 
polychloros,  Eugonia  . .        48,    54 

polyphemus,  Telea  . .         . .         4,  5,  6 

pomonae  (  =  ferchaultella),  Luffia 

160,  230,  245,  246,  247,  ^50 
pontbrillantella(  =  pulla), Epichnop- 
terix       ••  •■  >.  ..    OOx 

populeus  (=populi),  Poecilocampa  466 
populi,  Nymphalis  . .         . .         . .     32 

populi   X   ocellatus    hyhr.f    Smer- 

inthus    . .         . .         . .         . .     37 

populi,  Poecilocampa        435,   437, 

438,  439,  441,  442,  443,   448, 

449,  450,  451,  457,  458,   465- 

481,  482,  493,   501,  568 
populi,  Smerinthus    17,  37,  53,  56, 

57,     59 
populifolia,Eutricha(GaRtropacha), 

174,  446,  449,  450,  451 
porcellus,  Choerocampa  . .  . .  56 
potatoria,Cosmotriche436, 437, 441, 

442,  444,  446,  448,  449,   450, 

451,  457,   402,  487,  568 
praecellens  (  =  constancella),  Avctus 

307,  433 
pretiosa,  Solenohia  (Sciopteris)  238,  432 
processionea,    Eriopaster   (Cnetho- 

campa)  . .  449,  4.)0,  405,  500 

Prodoxidae   . .         . .         . .        41,     45 

Prodoxus       . .         . .         . .         . .     50 

promethea,"  Callosamia       . .        11,     80 
Protoparce    . .  . .  . .  . .     50 

Proutia  119,   120,  120,    204,    205, 

268,  269,  273,  275,  277,   278, 
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279-283,  297,    301,    302,  319, 

320,  338,  432 
Proutiidi       . .         . .         . .         . .   432 

Proutiinae     . .         .  .274,  276,  278,  432 

proxima,  Bijugis      .  .269,  337,  338,  432 
proxima.  (?)  Glisiocampa    . .         . .   437 

proximella  (  =  proxima),  Bijugis  ..   338 
pruni,  Odonestis     . .  449,  451,  461 

pruni,  Psyche  . .         . .         . .   417 

pryeri,  Eumeta        . .         . .         . .   434 

pseudobombycella        ( =  tubuloea), 
Taleporia     123,  128,  155,  156, 

190,  191,  196,  214,  215 
Pseudohazis  . .         . .         . .         .  •   452 

Pseudopsyche  . .         . .         . .  371 

psi,  Triaena . .         . .         . .        56,     57 

PBiche(=Bacotia) 252 

Psiche  ( =  Taleporia)  . .         . .  214 

psilopterus,  Gampoplex      . .         . .  180 

Psilothrix(  =  PencstogloBsa)       103,  112 
Psyche  94,98, 102, 105, 110. 112, 116. 
118,  120,  121,  253,  264,   265, 
266,  267,  269,  271,  274,   371, 

372,  376,  394,  414,   417,  433 
Psyche  (=Acanthopsyche)  ..  377 

Psyche  ( =  Bacocia) . .         . .         . .  252 

Psyche  (  =  BaDkesia)  ..         ..  200 

Psyche  ( =  Epichnopterix) . .         . .  347 

Psyche  (=  Fumea) 317 

Psyche  ( =  Luffia) 232 

Psyche  ( =  Masonia)  . .         . .  305 

Psyche  1  =  Proutia) 279 

Psyche  ( =  Solenobia)  . .         . .   155 

Psyche  ( =  Sterrhopterix)  . .         . .  418 

Psyche  ( =  Taleporia)  . .         . .  213 

Psycheoididae  ..         ..      274,  433 

Psycheoididi  . .         . .         . .  433 

Psycheoidina  ..         ..      267,  374 

PsTcheoidinae  . .         . .      273,  433 

Psychidae  45,  96,  103,  104,  105, 
109,  110,  111,  118,  121,  122, 
123,  124,  127,  265,  267,  2b8, 
270,  274,  275,  301,   302,  359, 

360-375.  433,  569 
Psychidea    116,  270,  274,  299,  338. 

348.  353,  354,  432,  569 

Psychideidi 338,  432 

Psychides      . .  . .  97,  102,  265,  431 

Psvchidi      373,  414.  416.  417,  418, 

429.  433 
Psy ch id  i  (=^  Psyche)  ..         ..  414 

Psychidia   in  error   ( =- Psvchidea) 

116.  569 
Psychina  . .  . .  266,  267,  373 
Psychinae   371,372,373,375,377, 

413-418,  431,  433,  569 
Psychinae  (=^  Psychidae)  ..  108,569 
Psychographa   in    error    (Psycha- 

grapha) 116 

Psychoides 98.  120 

Psychonoctua  ..         ..         ..116 

Pterophori 96 

Pterostichus  . .         . .         . .   152 

Ptilocephala..         ..         415.  416.  433 

pubicornis,  Lampronia      214,  218,  219 
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pudibunda,  Dasychira       . .       58,  449 

palella  (=pu]la),  Epichnopterix  ..  351 

palla,  Epichnopterix  114,  120,  266. 

270,  280,  283,  302,  318,   319, 

338,  340,  342,  343,  348,   349- 

366,  433,  568,  669 
pulla  (vnr.  sieboldii),  Epichnopterix  355 
pnllella    (  =  pulla),    Epichnopterix 

351,  356,  357 
puUiparvella  ( =var,  puUisimilella), 

Epichnopterix  . .         . .      356,  357 
puUisimilella  (pulla  rar.),  Epich- 
nopterix . .  354,  356-357,  433 

punctata,  Melasina 432 

pnngeleri,  Eumeta 434 

Pupicolae  . .  .  .271,  274,  275,  367 
Pupifugae  112,  271,  274,  275,  366,  367 
purissima,  Macromphalia  . .         . .  48] 

pusiella,  Apterona 374 

pygmaeata,  Eupithecia  . .  . .  34 
pyrenaella(  =---  tabanella),Or6opsyche 

415,  416,  433 
pyri    (neustria    ah.),    Malacosoma 

547,  548,  552 
pyrina,  Zeuzera       . .         . .       56,  407 

quadrangular! s,  Amicta     369,  375,  434 

quadrangulata  (lanestris  a&.), 
Lachneis  502 

Quadrina 445 

quercifolia,  Eutricha  32,  40,  436, 
437,  438,  441,  442,  443,  446, 
448,  449,  450,  451,  457,   460, 

461,  462,  463,  471,  472,  483 

quercina  {  =  ab.  quercAs),  Malaco- 
soma       548,  551 

quercus,  Lasiocampa  436,  437,  438, 
441,  442,  443,  444,  446,  447, 
448,  449,  450,  457,  461,   462, 

486,  503,  509,  560 

quercds  (neustria  ah.),  Malaco- 
soma     . .         . .         547,  548,  551 

quercAs(xylophthorum),  Canephora  417 

radiella    (  =  pulla),    Epichnopterix 

314,  351 
radiella    (pulla    rar.),    Epichnop- 
terix        353,  354 

radiella  {  =  var,  plumistrea),  Epich- 
nopterix . .         . .      357,  358 
raiblensis,  Bruandia  299,  303,  432 
rapae,  Pieris               22,  32,  36,  73,     81 

Kasicota        116 

reconditus,  Apanteles  . .  . .  561 
reticella  (-retiella),  Whittleia  121, 

234,  236,  238,  340  -  347 
reticulatella,  Bruandia       276,  299, 
300,   301,   302-303,   304,   316, 

336,  337,  342,  432 
retiella  (  =  reticella),  ^\^littleia  110, 

114,  220,  338,  340-347,  359,  433 
rhamni,  Gonepteryx  . .        22,    49 

Bhodocerinae  63 

ridens,  Asphalia  (Cymatophora)  . .  34 
rileyana,  Heteropacha       . .        . .  438 
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rimioola  ( =  catax^,  Lachneis        .  •  449 
rimicola,  Lachneis  .  .498,  499,  500,  501 

ritsemae,  Amicta 875 

roboricolella(  =  betulina  and  casta), 

Proutia  280,  281, 282,  284, 286, 

295,  306,  315,  319,  320,  822,  823 

roboricolella  (  =  casta),  Fumea  107, 

111,  117,  308,  322,  324,   335. 

336,  568,  569 
roboricolella    (=lapidella),    Luffia 

235,  245 
roborioolella( =?  mitfordella),Ma80- 

IUtt  ••  ••  ••  m    9       Av4 

roboricolella,  ?  sp.  dist.,  Fumea  281, 

806,  814 

roboris  (  =  querc(l9  var,),  Lasio- 
campa  . .         . .         . .         . .  449 

rotundella       (bombycella      var,), 

Biiugis  ..         ..         269,  366,  432 

rouasti,  Proutia       . .         282,  287,  482 

rubi,  Macrothylacia  54,  62,  436, 
437,  441,  442,  443,  446,  448, 
449,  450,  457,  458,  459,   462, 

463,  465,  487,  488,  509,  550 

rubiella,  Lampronia  . .         . .     98 

rubripalpes, /urtace 440 

riickbeili,  Autosphyla         . .         . .  498 

rufa-confluens     (neustria      a5.), 

Malacosoma 549 

rufa-fracta  (neustria  ah.),  Malaco- 
soma      549 

rufa-unicolor  (neustria  a&.),  Mala- 
cosoma   549 

rufa-virgata  (neustria  ab,),  Mala- 
cosoma . .         . .         . .         . .  549 

rufescens-confluens  (neustria  a&.), 
Malacosoma 548 

rufescens-fracta(neustriaa&.), Mala- 
cosoma . .         . .         . .         . .  548 

rufescens-unicolor  (neustria  a6.), 
Malacosoma 548 

rufescens-virgata  (neustria  ah.), 
Malacosoma 548 

rufovirgata  (castrensis  ah.),  Mala- 
cosoma   533 

rumicis,  Pharetra 13 

russula,  Euthemonia         . .         . .     37 

rutulus,  Papilio       34 

salicicolella  (= betulina),  Proutia..  284 
salicicolella  (  =  eppingella),  Proutia  295 

salicis,  Leucoma 58 

salicolella  (betulina),  Proutia  115, 
121,  258,  279,  280,  281,  282, 
283,  284,  286,  288,  293,   294, 

296,  297,  298,  304,  819 
salicolella  (= betulina),  Proutia  ..  284 
salicolella    (  =  eppingella),  Proutia 

287,  295 
?  salicolella.  Proutia  . .      432,  434 

sapho,  Psychidea       290,  274,  319, 

358,  432,  569 

Sapinella 116 

sara,  Anthocharis 34 

Baturnlidae 81,  445 
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Saturnilna 445 

saxioolella,  Masonia  234,  299,  807, 

311,  312,  314-315,  816,  432 
scabriuBcnla,  Dipterygia    . .         . .     37 

S<^pBis  . .         . .         . .     11 

Bchahkuhensis  (Intea  var,),  Amicta  434 
sohaufuBsi  (  =  %&r.n6ustria  x  oas- 
trensis),  Malacosoma  . .        . .  525 

sohififermilleri,  Leptopteriz       415, 

416,  420,  433 
Soioptera      . .     274,  275, 414.  415,  433 

Soiopteris 482 

sootioa,  Famea  299,  300,  309,  311, 

814,  320,  337,  432 
aeribonia,  Eopantheria  11 

scropholariae,  GaouUia     . .       85,    56 

aelene,  Brenthis 36 

Selenephera  . .         . .  454,  455,  456,  460 
semele,  Hipparohia  . .     63 

seneota  (lanestris  var.)^  Lachneis 

505-506 
senex    (opaoella    var.),    Aeaniho- 

psjohe 883,  433 

sepium,  Baootia   98. 106,  107, 110, 

114,  117,  129,  157,  196,  214, 

230,  231,  232,  236,  237,  242, 

243,  244,  246,  253,  254  -  264, 

266,  276,  280,  282,  285,   286, 

287,  288,  289,  290,  293,  294, 

296,  319,  321,  336,  337,   431.  432 

sequella  (=monilifera),  Narycia  ..  137 

sera  (^heylaertsii),  Amiota      375,  434 

Serioana 452 

DOBia  ••  ■•  ••  ••  0«7,      9v 

Bhnrtleffii,  Heterogenea     . .         . .     18 

Sialidae        89 

sicheliella,    Phalacropteriz    (Ptilo- 

oephala) . .  366,  415,  416,  433 

sioiella  (=viciella),  Psyche  . .  396 

sicalella  (apiformis  varX   Arctus 

415,  416,  433 
Biderella(=henninata),  Diplodoma  147 
siderella  (herminata  var.)^  Diplo- 
doma      148,  432 

sieboldii  (puUa  var,),  Epichnopterix 
266,  270.  352,  353,  354  -  356, 

358,  361,  433,  568 
silesiaca    (pulla  var,),   Epichnop- 
terix       353,  433 

Bilesiaca    (villosella   rar,),  Pachy- 

thelia 434 

Bilphella,  Oreopsyche         415,  416.  433 
similis.  Porthesia    . .         . .         . .     58 

sinapis,  Lencophasia         . .       36.    38 

Smerinthas 46 

Solenobia  98,  103,  106,  109.   110, 

112,  116,  120,  121,  122,   123. 

125.  126,  128,  129,  130.   131. 

183,  134.  137,  148,  155  •  162. 

181,  196,  199.  200.  201.   214, 

219.  281,  233.  234.  247,   268,  432 

Solenobia  (= Baootia)         ..         ..  252 

Solenobia  (=Bankesia)      ..         ..  200 

Solenobia  (=Luffia)  ..         ..232 

Solenobia  (=Talep6ria)     ..        ..213 
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Solenobiidae       124, 125, 127, 1S8, 

268,  432,  969 
Solenobiidae  (^Solenobiadae)      ..  154 

Solenobiidi 155,  432 

Solenobiinae  ..      156.  432 

Sphinx  . .         . .  . .     56 

sphinx,  Asterosoopas  . .   133 

Spilosoma 15,93,394 

spiralis,  Gryptus M5 

staintoni,  BankesU    200,201,203- 

212,  337,  432,  569 
standfassi,  Sterrhoptorix  114,  271, 

272,  276,  367,  368.  369,  372, 

419,  423  -  424,  431,  433 
Standf ossia  . .  415,  416,  433 

standfassii    (= standfassi),    Sterr- 

hopterix  433 

statioes,  Adsoita 32 

staadingeri,  Psychidea  . .  274,  433 
staudingerii,  Oiketicoides  . .  . .  433 
stellatarum,  Maoroglossa  . .  54,  67 
stelllfera  (=monilifera),  Narycia..  205 
stelliferella  (=monilifera),  Narycia 

137    138 
Stenophanes  .  .274,  275,  414,*  417 

Stenophylloides 456 

Sterrhopterioes        265 

Sterrhopterix      112, 116, 121, 126, 

274,  275,  417,  418-419,  433 
Sterrhopterix  (=Paohythelia)  ..  893 
Sterrhoptryx  (=:  Sterrhopterix)  ..  419 
stetinelkt  ( =Btetinensi8).  Psyche . .  367 
stetinensis.  Psyche     271.  272,  276, 

367,  368,  417,  429,  433 
stettinensis  (= stetinensis).  Psyche  174 
Stichobasis  (==Diabasis)  ..  116,433 
stigmateUa,  Psyche  ..         ..  433 

stomoxella    (=:angu8tella),    Ptilo- 

oephala 366 

straminea,  Leucania  . .         . .     66 

stratariaxbetularia  hybr.,  Amphi- 

dasys 37 

strigosa.  Hyboma 14 

strigosa^Malafiosoma  ..  529 

Suana  446.  452,  455 

sabfasciata,  ?  Malacosoma . .  . .  530 
subflavella,  Masonia  299,  800,  307, 

311.  315-316,  337,  432 
Bubpurpurea,  ?  Poecilocampa  . .  465 
sabsericeata,  Acidalia  . .  . .  37 
Buifunella,  Solenobia  162, 183-184,  432 

superba,  Lagoa       44 

suriens  (nudella  v/ir.),  Psychidea 

266,  433 

sylviana,  Diaphone 482 

sylvina  (=crataegi),  Trichiura     ..  484 

Syntomidae 457 

Syrastrena 456 

syringaria.  Pericallia  . .  . .  37 
syringella.  Gracilaria        ..         ..47 

tabanella( = pyrenaella).Oreopsyche 

270,  414,  415,  416 
tabanivicinella,  Oreopsvche      367, 

416,  433 
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tabulella  (=sepium),  Baootia    128, 

140,  245,  254,  258 

Taohina       106 

tages,  Nisoniades 36 

Talaeoporia  ( =  Taleporia) . .         . .  214 

Talaeporia  ( =  Bacotia)       . .         . .  252 

Talaeporia  (=Banke8ia)    ..         ..  200 

Talaeporia  (=Luffia)  ..232 

Talaeporia  (  =  Proutia)       ..         ..279 

Talaeporia  ( =  Solenobia^  . .         . .  155 

Talaeporia  (  =  Taleporia)  ..         ..  213 

Talaeporiidae  (sTaleporiidae)     ..  213 

Talaeporina  (r=Baiike8ia) . .     200,  205 

Talaeporina  ( =  Taleporia) . .         . .  214 

Taleporia         44,  50,  64, 108,  105, 

106,  109,  110,  111,  112,   116, 

119,  120,  121,  122,  124,   125, 

126,  128,  129,  130,  131,   132, 

138,  134,  148,  162,  196,   199, 

200,  201,  218  -  215,  231,  233, 

236,  245,  253,  264,  268,  432 
Taleporia  (^^Bankesia)  ..200 

Taleporia  ( -  Solenobia)     . .         . .  155 

Taleporiae 213 

Taleporiidae  45, 122, 123, 124, 125, 

127,  128,  199,  236,  268,  432 

Tal^oriidi 200,  432 

Taleporiinae  ..         ..     200,  432 

Tak)eporia(= Bacotia)  ..  ..252 
Taloeporia(=sLaflia)  ..  ..  232 
Taloeporia  ( ==  Solenobia)  . .  . .  155 
Taloeporia  (  =  Taleporia)   ..         ..  213 

Tantura        50 

Taragama 454,  455 

taraxaci,  Lemonia  . .  449.  450 

taraxaooides  (castrensis  a&.).  Mala- 

Gosoma 533,  534 

tarnierella,  Epichnopterix..  348,433 
tau,  Aglia  (Satumia)  .  .46,  59,  449 
teohnica,  Sciopteris  . .      238,  432 

tedaldii,  Amicta  . .  . .  375,  434 
tenella,  Standfussia   270,  414,  415, 

416,  433 
teesellea  (=tubulo8a),  Taleporia  . .  216 
testacea  (=snea8tria),  Malaoosoma 

524,  529 
testaoea(neu8tria  rar.),  Malacosoma 

552-553 
teiralunaria,  Selenia         . .         . .     56 

Thais  46 

Thanatopsyche       116 

Thapara  ( =  Campsoctena) . .         . .  132 

Thauma       445 

Thaametopoeae      ..  450,  451 

thoracica,  Malaoosoma  . .  526,  529 
Thyridopteryx        44,  64, 104, 116, 

123,  275,  371 
Thyridopteryx  ( = Aoanthopsyche)    378 

Thyris  100 

Thysanura 2 

tiliae,  Smerinthas  ..  ..34,56,  57 
Tinaea(=^Dip]odoma)  145,  148 

Tinaea  ( ^  Luffia)  . .  . .  232,  235 
Tinaea  ( -  Narycia) . .  . .  135,  138 
Tinea  51,  97,  134 
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Tinea  (= Campsoctena)  ..  ..  182 
Tinea  (»Diplodoma)  ..  145,148 
Tinea  (==  Epichnopterix)    ..         ..347 

Tinea  (=:Famea) 817 

Tinea  (^Luffia) 282 

Tinea  U  Narycia)  . .  185,  187,  138 
Tinea  ( =  Sterrhopterix)  . .  . .  418 
Tinea  (  =  Taleporia)  ..         ..213 

Tineae  119 

Tineidae       . .         . .  45,  121,  122 

Tineola         134 

tipaliformis,  Sesia 64 

Tischeria  ..  48,44,50,51,97,  98 
togata,  Eapithecia  . .  . .  34,  35 
Tolype  . .  441,  444,  445,  456 

Tortncidae 45 

Tortrix         44,  97,  99 

Trabala        456 

tremulifolia  (=ilicifolia),    (iastro- 

pacha 451 

trepida,  Notodonta  . .  34,    36 

triangularis,  Phassus         . .       45,    57 
Trichiara    436,  489, 451,  458,  454, 
456,  457,  458,  462,  468,   465, 

481-488,  499 

Trichiuridi 481 

Trichiurinae  481 

Trichoda   ( =^  Malacosoma)       449, 

521,  522 

Trichodae 449,  451 

Trichopsyche  . .        271,  417,  419 

Trichopeyohe  ( ==  Sterrhopterix)    . .  419 

Trichura 457,  482 

tridens,  Triaena      . .         . .       34,    56 

trifolii,  Hadena 56 

trifolii,  Pachygastria  436,  437,  438, 
441,  442,  443,  444,  446,   448, 
449,  450,  457,  461,  462,  491,  549 
trigono-tubulosa        ( — lichenella), 

Solenobia  ..  ..  171,  172 
triquetrella(  =  cembrella),  Solenobia  184 
triqQetrella(  =  clathrella),  Solenobia  196 
triquetrella  (=douglasii),  Bankesia  201 
triquetrella  ( =  inconspicaella),  Sole- 
nobia . .  . .  163,  166,  167 
triquetrella    (inconspicuella   rar.), 

Solenobia         ..  164,  432 

triquetrella  (=lapidella),  Luffia  ..  235 
triquetrella(  =  lichenella),  Solenobia 
157,  158,  169,  160,  161,   171, 

174, 175,  183,  185,  192,  569 

triquetrella(=?nick6rlii),SolQnobia  182 

triquetrella,  Solenobia       128, 140, 

155,  156,  157,  158,  159,   160, 

161,  162,  166,  175,  177,   181, 

186,  187,  189  - 193,  195,   196, 

197,  198,  199,  214,  482 
tristator,  Hemiteles  . .         . .  192 

tubifex  (=»  casta),  Fumea  . .  820,  328 
tubulosa  (pseudobombyoella),  Tale- 
poria 104,  106, 118,  114, 128, 
133,  134,  156,  176,  195,  199, 
200,  218,  214,  215  -  229,  231, 
236,  237,  24i,  257,  303,  337, 
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ulula,  Endagria      . .  . .  450 

umbratica,  Gucullia  . .         . .     56 

undulella,  Whittleia  128,  155,  340, 

342,  433 
unicolor  (7  ah.  inifescens-unicolor), 

Malacosoma     . .  548,  551-552 

unicolor,  Canephora         110,   114, 
117,  124,  127,  222,  267,   271, 
272,  273,  274,  276,  297,   322, 
337,  353,  368,  369,  370,   375, 
376,  381,  385,  387,  394,   403, 

404,  408,  417,  426,  434 
unicolor  (castrensis  ah.),  Malaco- 
soma     . .         . .         . .         . .  533 

unicolor    (neustria    ah.),    Malaco- 
soma     . .         . .         . .         . •  548 

unifasciata,  Emmelesia     . .         . .     35 
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valesiella  (atra  rar.),  Ptilocephala  433 
vandalicia,  Eustaudingeria  438,  440 
Vanessa        . .         . .         . .         . .     56 

velleda,  Tolype        440 

veneta(castrensis  va r.),Malaco9oma 

446,  525,  532,  533,  534-535 
venosa,  Pharetra     . .         . .         . .     19 

venosata,  Eupithecia  . .  34,  35 
verbasci,  Gucullia . .  34,  35,  36,  56 
verhuella,  Psychoides  103, 114, 124, 

131,  135 
vemella,  Bankesia      201,  205,  206, 

212,  482 
versicolor,  Endromis  34,  35,  57,  62, 

64,  91,  440,  449 

vestalis,  Bijugis 432 

vestalis,  Psych  idea 274 

vestita  (  =  ?  unicolor),    Canephora 

351,  380,  395 
vestita  (  =  ?villo8ella],  Pachythelia  395 
vestitella(  =  graminella),  Canephora 

265,  419 
vesubiella,    Oreopsyche    (Hyalina) 

107,  415,  416,  433 
viadrina,  Psyche  271, 272,  276,  367, 

368,  433 
viciae  (  =  viciella),  Psvche  118,  380,  417 
viciella,  Leptopterix  117,  265,  271, 
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367,  369,  396,  399,  402,    415, 

417,  421,  424,  429,  433 
viciella  (  =  villosella),  Pachythelia     395 
villica,  Arctia  . .         . .         . .   152 

villosella    (=opacella).     Acantho- 
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virgata  (neustria  ah.),  Malacosoma  548 
virgata  (populi  ah.),  Poecilocampa    467 
vitisideae  ( =  crataegi ) ,  Trichiura . .   484 
vitrella  (  =  albida),  Hyalina  ..  415 

vitrella  ( =  albumea)  .Phalacropterix  265 
vulgaris,  Exorista  . .         . .         . .   561 
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wockei  (  =  \vockii),  Solenobia  ..  182 
wockii  (douglasii),  Bankesia  . .  201 
wockii  (inconspicuella  var.),  Sole- 
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The  British  NoctasB  and  their  Varieties. 

(Complete  in  4  volumes.      Price  7/-  per  vol.). 

The  four  volumes  oomprise  the  most  complete  text-book  ever  issued  on  the  NocTcii>£b, 
It  contains  critical  notes  on  the  synonymy,  the  original  type  descriptions  (or  descriptions 
of  the  original  figures)  of  every  British  wecies,  the  type  descriptions  of  all  known 
varieties  of  each  British  species,  tabulated  diagnoses  and  short  descriptions  of  the  various 
phases  of  variation  of  the  more  polymorphic  species ;  all  the  data  known  concerning  the 
rare  and  reputed  British  species.  Complete  notes  on  the  lines  of  development  of  the 
general  variation  observed  in  the  various  families  and  genera.  The  googi'aphical  ran^'e 
of  the  various  species  and  their  varieties,  as  well  as  special  notes  by  Icpidopterists  who 
have  paid  particular  attention  to  certain  species. 

Each  volume  has  an  extended  introduction.  That  to  Vol.  I  deals  with  '*  General 
variation  and  its  causes" — with  a  detailed  account  of  the  action  of  natural  selection  in 
producing;  melanism,  albinism,  &c.  That  to  Vol.  II  deals  with  '*The  evolution  and 
genetic  sequence  of  insect  colours,"  the  most  complete  review  of  tlic  subject  published. 
That  t)  Vol.  Ill  deals  with  "Secondary  Sexual  Characters  in  Lepidoptcra,"  explaining 
so  fill'  a-^  is  known,  a  consideration  of  the  organs  (and  their  functions)  included  in  thctorm. 
That  t.)  Vol.  IV  deals  with  "  The  classification  of  the  Noctuac,"  with  a  comparison  of  the 
Nearctin  and  Palaearctic  Noctuides. 

The  fii*st  subscription  list  comprised  some  200  of  our  le»iding  British  Icpidoptcrist.^, 
and  up  to  the  present  time  some  500  complete  sets  of  the  work  have  been  sold. 
Thp  treatise  is  invaluable  to  all  working  collectors  who  want  the  latest  infonuation  on  this 
group,  and  contains  large  quantities  of  material  collected  from  foreign  magazines  and  the 
wurks  of  eld  British  authors,  arranged  in  connection  with  each  species,  and  not  to  bo 
found  in  any  other  publisheil  work. 

Melanism  and  Melanochroism  in  British  Lepidoptera. 

(Demy  8vo.,  bound  in  Cloth.    Price  2/0). 

Deals  exhaustively  with  all  the  views  brought  forward  by  scientists  to  account  for  the 
fr)rn;s  of  Melanism  and  Melanochroism  ;  contains  full  data  respecting  the  distribution  of 
meianio  forms  in  Britain,  and  theories  to  account  for  their  origin  ;  the  special  value  of 
"natural  selection,"  "environment,"  "heredity,"  "disease,"  "temperature,"  etc.,  in 
particular  cases.  Lord  Walsingham,  in  his  Presidential  address  to  the  Fellows  of  the 
Entomological  Society  of  London,  says  "  An  especially  interesting  line  of  enquiry  as  con- 
nected with  the  use  and  value  of  colour  in  insects,  is  that  which  has  been  followed  up  in 
Mr.  Tutt's  series  of  papers  on  *  Melanism  and  Melanochroism.'  " 

British  Butterflies. 

(Illustrated.    Grown  8vo.,  Cloth,  Gilt.     Price  5/-). 

This  book  consists  of  476  pages,  contains  10  full-page  illustrations,  and  4*3  wood-cuts. 
There  are  figures  of  every  British  butterfly.  Sometimes  thi'ce  or  four  figures  of  the  same 
buttei'fly  to  illustrate  the  two  sexes,  underside  and  variation  are  given.  The  full-page 
illustrations  and  most  of  the  wood-cuts  have  been  drawn  by  the  well-known  entomological 
artist,  Mr.  W.  A.  Pearce. 

Each  British  butterfly  is  described  under  the  following  heads : — (I)  Synonymy,  (2) 
Imago,  (3)  Variation,  with  summarised  ditvgnoses  of  all  described  forms,  British  and  Con- 
tinental, (4)  Egg,  (5)  Larva,  (6)  Pupa,  (7)  Time  of  appearance,  (H)  Habitat  and  Distribution. 
Besides  these,  there  are  extended  remarks  on  ctu;h  of  the  Tribes,  Subfamilies,  Families, 
Divisions,  and  Superfamilies.  The  descriptions  of  the  "  Larvae  "  and  "  Pupos "  are  mostly 
original.  There  are  282  aberrations  and  varieties  diagnosed,  of  which  111  arc  described 
for  the  first  time. 

At  the  end  of  each  chapter  is  a  brief  summary  giving  the  following  information,  in 
tabular  form,  for  each  species: — I.  Dates  for  finding  (1)  the  ovum,  (2)  the  larva,  (3)  the 
pupa  (4)  the  imago.    11.  The  Method  of  Pupation.    III.  Food-plants. 

The  pieliminary  chapters  consist  of  a  series  on  the  structure  of  the  Egg,  Larva, 
Pupa,  &c. ;  also  others  on  practical  work — Collecting,  Pinning,  Setting,  Storing,  Label* 
ling,  &c. 
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Monograph  of  the  Pterophorina. 

(Demy  8vo.,  161  pp.,  bound  in  Cloth.  Price  5/-). 

This  book  contains  an  introductory  chapter  on  "Collecting,"  "Killing/'  and  *'  Setting 
the  Pterophorina,  a  table  giving  details  of  each  species— Times  of  appearance  of  larva,  of 
pupa  and  of  imago,  food-plants,  mode  of  pupation,  and  a  complete  account  (so  far  as  is  known) 
of  every  British  species,  under  the  headings  of  '*  Synonymy,"  "  Imago,"  "  Variation," 
" Ovum,"  "  Lar\a,"  •' Food-plants,"  " Pupa,"  " Habitat,"  and'" Distribution."  It  is  much 
the  most  complete  and  trustworthy  account  of  this  interesting  group  of  Lepidoptenv  that 
has  over  been  published. 

Stray  Notes  on' the  Noctu». 

(Demy  8vo.     Price  1/-). 

This  contribution  to  our  knowledge  of  the  British  Noctcide.-*  should  be  read  by  every 
British  entomologist.  It  contains  detailed  information,  among  others  of  the  following 
points: — Varietiks  and  Ahkukatioxs — The  local  races  peculiar  to  Britain — True  distinc- 
tion between  Varieties  and  Aberrations — Types  of  species-  -Scientific  usage  of  the  term  and 
its  genci'al  application — Full  notes  on  the  Orrhodias,  I.eufania  tttraminfa  and  other  species 
in  the  British  Museum— Identical  North  American  and  British  species  of  Noctuae — ^Kepre- 
sentative  North  American  species — The  genitalia  of  Xo<TriDKs — Identical  Japanese  and 
British  Noctuas— Classification  of  the  Noctuse — Arrangement  of  Genera — Criticism  of  the 
various  methods  of  classification  which  have  been  introduced  into  England — Want  of 
relationship  between  Cynmtophoridue  and  linjophiVulue — Separation  of  Leucania  and 
y(pua(friii—  Position  of  the  Plusidse  as  exhibited  by  our  species — The  position  of  the 
DeltoidfH  among  the  Noctuae,  and  many  other  mattei*s  of  interest  with  which  British 
entomoli){];ists  should  be  conversant. 

Insects  and  Spiders. 

(Crown  8vo.    lUusU'ated.     Price  1/-). 

A  really  good  introductory  text-book  to  the  study  of  general  entomology.  It  contains 
15  chapters,  giving  structural  and  characteristic  details  of  the  various  orders  of  insects. 
These  are  entitled — "  General  external  characters  of  insects,"  "  Internal  organs  of  insects 
and  their  functions,"  "  Metamorphosis  in  insects,"  "  The  earwig,"  "  Locusts  and  grass- 
hoppers," "  Dragontties,"  "  Caddisflies,"  "Butterflies  and  moths,"  "  Beetles,"  "  Flies," 
"  Social  Insects — bees,  wasps  and  ants,"  The  "  Honey-bee,"  "  Wasps,"  "  Ants,"  and 
"  Spiders." 

Rambles  in  Alpine  Valleys. 

Being  the  wandekinos  of  a  field- natuhaijst  in  Piedmont. 
(Crown  8vo.    Bound  in  Cloth,  with  map  and  photographs  of  district.   Price  3/0). 

This  book  describes  the  lovely  valleys  which  open  out  on  the  Italian  side  of  Mont 
Blanc.  It  deals  with  the  natural  objects  of  interest— entomological,  botanical,  ornithological 
and  geological.  It  contains  the  most  recent  scientific  discoveries  and  suggestions 
relative  to  the  objects  described. 

It  contains  much  scientific  entomology  apart  from  the  actual  description  of  the  insect 
fauna  of  the  district.  The  chief  insects  discussed  with  relation  to  their  environment  are 
the  Anthrocerids,  the  Pamassids,  the  Gnophids,  the  Col i ads,  the  Erebiids,  the  Argynnids, 
etc.  The  origin  of  the  coloration  of  Alpine  insects,  the  sexual  dimorphism  presented  by 
them,  and  the  explanations  thereof  are  important  features  in  the  book. 

Random  Recollections  of  Woodland,  Fen  and  Hill. 

(Crown  8vo.,  Illustrated,  Cloth.    Price  2/6,  a  few  copies  of  the  Ist  edition,  3/-). 

The  collecting  expetlitions  of  an  entomologist  into  various  well  known  localities  in 
various  parts  of  the  British  Islands — Wicken,  Cuxton,  Chattenden,  Freshwater,  Deal, 
Sandwich,  Dover,  the  Me<lway  Marshes,  Argyllshire,  etc.,  with  full  account  of  the  faunn 
to  be  found  in  these  localities. 

The  "  Record "  Label  List  of  British  Butterflies. 

Arranged  after  the  most  recent  systems  suggested.    Printed  on  one  side  of  the  paper 
only.     For  labelling  cabinet. 

(Copies  7  for  Cd.,  3  for  3d.,  not  leps  than  3  sent.    Postage  ^.). 


Notes  on  the  Zygaenidae. 

Price  1/.. 

A  f«w  copies  only.  These  papers  contain  a  full  and  scientific  account  o!  the  synonymy, 
variation,  distribution,  and  habits  of  several  species  common  to  Britain  and  the  Alps. 
There  is  also  a  description  of  a  new  species  hitlierto  confounded  as  a  variety  of  Zijgaena 
trifoUi. 

Woodside,  Burnside,  Hillside  and  Harsh. 

(Crown  8vo.,  Illustrated,  Bound  in  Cloth.    Price  2/0). 

Another  series  of  collecting  expeditions  into  well  known  entomological  and  natural 
history  localities,  with  description  of  botanical,  geological,  ornithological,  as  well  as 
entomological  matters  of  interest  to  be  found  therein.  The  places  dealt  with  include 
€k)bham  Woods,  Cuxton  Downs,  the  Western  Highlands,  Cliffe— all  well  known  for  their 
rich  entomological  fauna. 

A  few  Copies  of  the  following  Pamphlets. 

Notes  on  Hybrids  of  Tephrosia  bistortata,  Goeze  and  T.  crepuscular  in,  Hb.  . .  1/- 
Some  Results  of  liecent  Experiments  in  Hybridising  Tephrosia  bistortata  and 

T.  crepuscularia  . .         . .         . .         . .         . .         . .         . .         . .         . .  2/  - 

The  Drinking  Habits  of  Butterflies  and  Moths        l/() 

The  Lasiocampids  . .         . .         . .         . .         . .         . .         . .         . .         . .  1/  - 

Some  considerations  of  Natural  Genera  and  incidental  references  to  the  Nature 

of  Species  . .         . .         . .         . .         . .         . .         . .         . .         . .         . .  1/0 

The  Scientific  Aspect  of  Entomology  (1)        ..         ..         ..         ..         ..         ..  1/- 

The  Scientific  Aspects  of  Entomology  (2) l)  - 

A  gregarious  butterfly-  Erebia  nerine — with  notes  on  the  Lepidoptera  of  the 

Mendelstrasse      . .         . .         . .         . .         . .         . .         . .         . .         . .  1/  - 

The  Nature  of  Metamorphosis  . .         . .         . .         . .         . .         . .         . .         . .  1/  - 

The  ENTOMOLOGIST  S  RECORD  and  Journal  of 

Variation. 

An  Illustrated  Monthly  Magazine  of  General  Entomology. 

Edited  by  J.   W.   TUTT,   F.E.S. 

Assisted  by 

T.  Hupsox  Beauk,  B.Sc,  F.R.S.E.,  F.E.S.,  M.  Bdrr,  F.Z.S.,  F.E.S.,  T.  A.  Chapman, 
M.D.,  F.Z.S.,  F.E.S.,  H.  St,  J.  K.  Donisthorpe,  F.Z.S.,  F.E.S.,  L.  B.  Prout,  F.E.S. 

Published  on  the  15th  of  every  month.  Double  numbers  post  free  to  subscribers. 
Subscription  price  7s.  per  volume  (including  Special  Index,  with  every  reference  to  aberra- 
tions, varieties,  sixjcies,  genera,  etc.). 

The  largest  and  most  popular  among  entomologists  of  all  the  monthly  magazines 
entirely  devoted  to  entomology.  The  leading  articles  are  written  by  the  first  entomologists 
of  the  day.  In  the  last  volume  (XI.)  among  other  contributors  were — Professor  T.  Hudson 
Beare,  B.Sc,  F.R.S.E.,  F.E.S.,  H.  Rowland-Brown,  M.A.,  F.E.S.,  Malcolm  Buit,  F.Z.S., 
F.E.S.,  Rev.  C.  R.  N.  Burrows,  Dr.  T.  A.  Chapman,  F.Z.S.,  F.E.S..  Monsieur  A.  Constant, 
H.  St.  J.  K.  Donisthorpe,  F.Z.S.,  F.E.S.,  Dr.  HaiTison  G.  Dvar.  H.  J.  Elwes,  F.R.S., 
F.E.S.,  G.  C.  Griffiths,  F.Z.S.,  F.E.S.,  W.  J.  Kaye,  F.E.S.,  F.  Merrifield,  F.E.S.,  Mrs. 
M.  de  la  B.  NichoU,  F.E.S.,  Louis  B.  Prout,  F.E.S.,  Prof.  Enzio  Reuter,  Ph.D.,  Dr.  W.  H. 
Riding,  B.A.,  F.E.S.,  Hon.  N.  C.  Rothschild,  B.A.,  F.Z.S.,  F.E.S.,  E.  C.  Studd,  M.A., 
B.C.L.,  F.E.S.,  B.  Tomlin,  B.A.,  F.E.S.,  J.  J.  Walker,  F.L.S.,  F.E.S.,  Rt.  Hon.  Lord 
Walsingham,  M.A.,  LL.D.,  F.R.S.,  Ac,  and  many  others. 

Each  month  there  are  numerous  short  notes  under  the  following  heads:  "Coleoptera," 
**  Orthoptera,"  ••  Scientific  Notes  and  Observations,"  *'  Life-histories,  Larvae,  Ac.,'*  "Varia- 
tion," "Notes  on  CoUecting,"  "  Practical  Hints— Field  Work  for  the  month,"  " Current 
Notes,"  «'  Notices  of  Books,"  etc. 


All  the  above  Works 
To  be  obtained  from  H.  E.  PAGE,  ^«  Bertrose,"  Oellatly  Road,  Hatcham,  8.E. 


WATKINS    &    DONCASTER^ 

NATURALISTS, 

S6,  STRAND,  LONDON,  W.C.  (five  doors  east  of  Charing  Cross,  S.E.By. 

Station). 


A  large  Stock  of  InsectB'  and  Birds'  Eggs. 


I'lain  Ring  NeU.  cano  or  wire,  1/3,  2/-,  'J.'O,  3/-.  . 

Folding  Nets,  3/0,  4/-,  4/1). 

Umbcellft  Nets,  7/-. 

PocLet  Boxes  (deal),  6J.,  9il.,  1/-,  l.'ll. 

Zinc  Collecling  Boxes,  M.,  1/-,  1/fi,  3/-. 

Kested  Willow  Chip  Boscs,  four  dozen  7d.,  one  gross  1/G. 

Entoniologicftl  Pins,  1/G  per  oUDCc, 

iiiignring  Iiamps,  3/>i,  4/ti. 

Supiring  Tin,  1/0,  'J/-. 

SugnvinK  Mixture,  per  tin  I/!). 

Mile  Deatroyev  (not  duigcrous),  per  ounce  1^1.,  pci'  pound  1/0. 

Btore  Boxes,  with  cniiiphor  cells,  2/0,  1/-,  5/-.  H/-. 

Ditto,  IJook  Pattern,  8/6,  '.','fi,  10/0. 

I^nrvn  Breeding  Cages,  2/0,  4/-,  3/-.  T/0. 

Lnrvn  Preserving  Apparatus,  iiicluiliiig  limps,  !>!-. 

Oven,  Hand-blower,  4c.,  5/-. 

Zinc  Lai'va  Boxet.  !)d.,  ]/-. 

Coleopterist's  Collecting  Buttle,  with  tube,  1,0.  l/>4. 

Steel  Forceps,  for  moving  pinned  insectij,  1,0.  2/-,  2/0. 

Cabinet  Cork,  per  dozen,  1/-,  1/4,  1/il,  3/8. 

OliisH  Top  and  Bottom  Boxes,  per  dozen,  from  1/-. 

Setting  Boards,  flat  or  ovhI,  from  Od.  and  upn'ardii. 

Setting  Houses,  3/0,  Il/O,  l-l/-. 

Tiixidermist'^   Companion,   i.e.,    n   pocket    leatlicv    case,  ooiilaining    most    usct 
inntruments  for  skinning,  10/0. 

Egg  Collector's  Outfit,  containing  btow-pipe^,  drills,  Ac.,  8/-. 

EgK  Collector's  Climbing  Irons,  with  straps,  per  pair,  5/-. 

Botanical  Cases,  1/0,  2/SI,  3/0,  4/0. 

Botanical  (drying)  Paper,  1/1,  1/4,  1/tl,  2/2  per  quire. 

BotAnical  Press  for  trikvellcrs,  3/0,  0/-. 

Portfolios  tor  dried  plants  from  3/ii  lo  0/-. 
■    LaheX  and  Refei'ence  Lists  of  every  description  for  lepidopteristi*,  oologists,  bolanisi 
conchologists,  &c. 


All  articles  eDumerate<1  an;  kept  in  stock  and  caa  be  forwarded  itomediately 
on  receipt  of  order. 

Books  on  Natural  History  (new  and  second-hand). 


CABINETS      OF      EVERY      DESCRIPTION. 


Birds,  Mammals,  Horns,  Ac,  Presen-ed  k  Mouotcd  by  First-clatis  Workmen. 


S«,  STRAND,  W.C.  (opposite  Lowtbar  Aroads). 


